BIEN POI PAI SO
Chuong 1: Can thirc
1.1 CAN THUC BAC 2
Kién thirc cn nhé:

e Cin bac hai cua so thuc a 1a s6 thuc x sao cho x* =a.
e Cho s0 thuc a khong am. Can bac hai s6 hoc cua a ki hi¢u la JZ la
mot sO thuc khong &m x ma binh phuong cua n6 bang a:

a=0 x>0
= 2
a=x X" =a

e Véihaisd thyc khong am a,b ta co: Ja<ib<oa<b.

e Khi bién doi céc biéu thie lién quan dén cén thirc bac 2 ta can luu y:

A >
+A4% =|4|=4" néu 420
—A A<0
+NAB =|ANB = AJB v6i 4,B>0; NAB =|4|NB =-4VB véi
A<0;B=0
+\E: [AB _NAB i 4B>0,B%0
B \'B |B|
+ M _ M4 v6i A >0 ;(Day goi 1a phép khir cin thirc & mau)

Ja 4
JA4+B A-B

truc can thirc & mau)
1.2 CAN THUC BAC 3, CAN BAC n.

+

vol A4,B>0,4+# B (Pay goi la phép

1.2.1 CAN THU'C BAC 3.

Kién thirc can nho:
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e Cinbac 3 ciiamot sé a ki hicula /a 1asd x saocho x° =«
. ChoaeR;3a=x<:>x3=(%/;)3=a

e  MSQdi sd thue a déu co duy nhéit mot can bac 3.

o Néua>0 thiJa>0.

e Néu a<0 thi Ja<0.

o Néua=0 thiJa=0.

a_3a

e 3—=——=vOoimoi b#0.

b b
. %:%.% vOoi moi a,b.
e a<beoila<ip.
. A3/§=m.
o i/%:%/? voi B#0

B

= 33—
B3
1 L FY4B+IB
Ja+iB A+B
1.2.2 CAN THUC BAC n.
Chosd aeR,ne N;n>2.Canbic n cia mot sd a 1a mot sd ma Iy

vOoli A#+B.

thira bic 7 cia n6 bang a.

e Truonghop nlasd1é: n=2k+1,keN
Moi sb thuc a déu c6 mot can bac 1é duy nhét:
#g =x o x* =q ,néu a>0 thi *VYa>0,néu a<0 thi
*a <0, néu a=0 thi *VYa =0

e Truong hop nla sd chin: n=2k,keN .
Moi sb thuc @ >0 déu c6 hai can bac chin ddi nhau. Can bac chin
duong ki hiéu la Ua (goi 14 can bac 2k s6 hoc cua a). Can bac
chin dm ki hidu 1a —¥/a, ¥a=x = x>0 va x* =a;

Hla=x=x<0vax*=a.
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Moi sb thue a <0 déu khong cé cian bac chin.
Mot sb vi du:
Vi du 1: Phan tich cac biéu thirc sau thanh tich:

a) P=x'-4
b) P=8x+33
c) P=x"+x"+1

Loi giai:

0 (o =2)(52) = (- E) s E) o +2).
b) P=(2x)+ ) = (2x+3)(4x* ~243x+3).

¢) P=(x +1)2 2=(x —x+1)(x2+x+l).
Vi du 2: Riit gon céc biéu thic:
a) A=+/x- x—\/;+% khi x>0.
b) B=4x—2vAx—1 +~/dx+2Jdx—1 khixz%.
©) C=\/9—\/5\B+5\/8+10\/7—4\@

Loi giai:

a) A= \/;—,/x \/;+— Jx - x——

\/_—%‘=\/;—%:A=%.
f__‘:_ﬂ = A=2/x

+Néu \/Zz%@xz% thi

+ Néu \/§<%<:>osx<ithi
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b)
B=~ldx—2dx —1 +3dx+ 24dx—1 =ydx—1-2ax—1+1+Jax—1+2J4x 141

Hay B= (Va1 1) +(Vax—1+1) =11« Va1 +1
=[Nax=T-1|+Vax=T1+1

+Néu \/M—120<:>4x—121©x2%thi ‘\/élx———l‘=\/4x———lsuy
ra B=24x-1.

+Néu 4x— —1<O<:>4x—1<1<:>%£x<%thi
‘\/4x—1—1‘:—x/4x—1+1 suyra B=2.
¢) Péyrang: 7—4\/§=(2—\/§)2:> 7-43 =

Suy ra

C:\/9—\/5\/§+5\/8+10(2—\/§ :\/9—\/5\/§+5\/28—10\/§
=\/9—\/5\B+5 (5—\6)2 Hay
C=\J9 533 45(5—3) =925 =95 =4 =2

Vi du 3) Ching minh:

a) A=\/7—2x/€—\/7+2\/g 1a s nguyén.
S

1+T + 1—T 12 mot s6 nguyén ( Trich dé TS vao 16p

10 chuyén Truong THPT chuyén DPHQG Ha Noi 2006).
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3

vOl1

c) Chl'J:ngminhraﬁng:xzi/a+aTJr1 8a3_1+i/ atl [8a—1

azé 1a s6 tu nhién.
d) Tinh x+y biét (x+\/x2+2015)(y+w/y2+2015):2015.
Loi giai:

a) Déthdy 4<0,
Taco

=(\/7—2\£—\/7+2\£)2 =726 +7+ 246 - 27— 26 47+ 26

=14-25=4

Suyra 4A=-2.

b) Ap dung hing déng thie: (u+ v)3 =u’ +v’ +3uv(u+v). Ta co:

AT A

9 9 9 9

[i/l+@+i/l—@J.Hay

B’ =2+3#(1+@J(1—@].3@B3 =2+3s/1—%3@33 =2-B< B +B-2

2
< (B-1)(B’+B+2)=0 ma B2+B+2=[3+%j +%>0 suyra B=1.

Vay B la sd nguyén.

¢) Ap dung hing dang thirc: (u + V) =u’ +0° +3uv(u+v)

THCS.TOANMATH.com 5



Ta co
X =2a+(l—2a)x<:>x3+(2a—l)x—2a:0<:>(x—1)(x2+x+2a):0

Xét da thitc bac hai x> +x+2a véi A=1-8a>0

+ Khi a:l ta co x=iﬁ+iﬁ:1 .
8 8 8

+ Khi a >é, tacd A=1-8a am nén da thic (1) c6 nghiém duy nhat x =1

a+1l [8a-1 a+1l [8a-1 .
+3la— =1 1a

A e 1 ,
Vay véimol a>— tacd:x=3la+
8 3 3 3 3
sétunhién.

d) Nhan xét:

(\/x2 +2015 +x)(\/x2 +2015 —x) — 2 1+2015— x> =2015.

Két hop voi gia thiét ta suy ra vx? +2015 —x =+/y* +2015 + y
=P +2015+ y+x" +2015+x=vx* +2015 —x++/»* +2015 -y = x+y=0

Vi du 4)

a) Cho x= \/4+\/10+2\/§ +\/4—\/10+2J§ . Tinh gia trj biéu thuc:
xt—4x* +x*+6x+12
x*=2x+12

b) Cho x=1+3/2. Tinh gi4 tri cia biéu thic
B =x*—-2x*+x* —3x* +1942 (Trich d thi vao 16p 10 Truong PTC
Ngoai Ngit - PHQG Ha N¢i ndm 2015-2016).

¢) Cho x=1+3/2+3/4. Tinh gi4 tri biéu thic:
P=x"—4x"+x’—x*=2x+2015

P=

Giai:

THCS.TOANMATH.com 6



a) Taco:

X _[\/4+\/10+2 5+\/4— 10+2 j _8+2\/4+\/10+2 \/4— 10+2\/—

& x2=8+26-25 =8+2 - —8+2 6+2J— (J§+1)2

= x=+/5+1. Tlr d6 ta suy ra (x—l) =5 x"-2x=4.
(x2—2x)2—2(x2—2x)+12 42 _-34+12
X =2x+12 4412
b) Taco x=1+3/2 = (x-1)’ =2 & x* —3x? +3x—~3=0. Ta bién ddi
biéu thuc P thanh:

Ta bién dbi: P=

P=x*(x"=3x" +3x=3)+x(x* = 3x* +3x—3)+(x* —3x” +3x-3)+1945 =1945

¢) Déyring: x =322 +3/2 +1 tanhan thém 2 vé véi Y2 -1 dé tan
dung hing dang thirc: @’ -b° =(a —b)(a2 + ab+b2). Khi d6 ta co:

(%/5—1)x=(i/§—1)(€/2_2+%/§+1)
@(Q/E—I)x:lci/ix:x+l<:>2x3 z(x+1)3 <X =3x*=3x-1=0.
Ta bién dbi:

P=x"—4x*+x° —x2—2x+2015=(x2—x+1)(x3 —3x? —3x—1)+2016:2016
Vidu5) Cho x,y,z>0 va xy+yz+zx=1.

a) Tinh gié tri biéu thuc:

P:x\/(1+y2)(1+22)+y\/(1+zz)(l+x2)+Z\/(l+x2)(1+y2)

1+x° 1+y° 1+2°

b) Ching minh ring: A S 2xy

I+x* 14y 1427 \/(1+x2)(1+y2)(1+22)

Loi giai:
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a) Péyrang: 1+x* =x’+xy+yz+zx=(x+y)(x+2)

Tuong ty ddi voi 1+ y*;1+2° ta co:

x\/(1+y2)(1+zz) x\/(y+x)(y+z)(z+x)(z+y)

1+x7 - (x+y)(x+z)

=x(y+z)

Suy ra P=x(y+z)+y(z+x)+z(x+y):2(xy+yz+zx)=2.

b) Tuong tu nhu cau a)

Ta co:

X Yy .z _ X N v 3 z
1+x° 1+)° 1+zz_(x+y)(x+z) (x+y)(y+z) (z+y)(z+x)
:x(y+z)+y(z+x)—z(x+y)_ 2xy 2xy

(rep)+2)(z+x) ()2 (z+x) J1r ) (1407)(142)

Vi du 6)
a) Tim x,,x,,...,x, théa man:
\/x12 -1° +2\/x22 —2° +.+nyx’—n’ :%(xl2 +x,° +...+xnz)
4n+\/m

\/2n+1+\/2n—1
fH+ f(2)+..+ f(40).

b) Cho f(n)= v61 n nguyén duong. Tinh

Loi giai:

a) Ding thuc tuong duong véi:

2 2 2
(\/xlz—l2 —1) +( x,’ =2 —2) +...+(w/xn2—n2—n) =0

Hay x, =2,x,=22°,..,x,=2.n"
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x*+y’ =4n

b) Pit x=+2n+1,y=+2n—1={xy=+4n>—1.

Suy ra

_x2+xy+y2_x3—y3_l 33 _l 5 R
f(n)= . _xz—yz_Z(x y)—z(\/(2n+1) \/(Zn 1) )

Ap dung vao bai toan ta co:

FO)+ ()4 £ (40) =2 (V5 =V )+ (V57 =5 .o (ST 79
(ﬁ J—) 364

Vidu7)

1

1 1
\/I+\E+\/§+\/Z+....+—m+\/%

chuyén DHSP 2011

> 4. Dé thi

a) Chimg minh rang;

b) Ching minh rang; ! + ! + ! ..+ 1 >2(1— ! j

W2 243 3J4 T mdn+l Jn+1

¢) Ching minh: 2Wn-2<— ! ! ! <2Jn -1 véi

1 1
TRTETET

moi s6 nguyén duong n>2.

Loi giai:
a) Xét 4= ! + ! + +;
VI+V2 Beda T 7944807
B= ! + ! +..+ !
V2443 Va5 T B0 ++/81
Déthiy A>B.
Tacd A+B= ! ! ! !

1
vz 2B Bada 7 J794480 | R0+ 81
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(VE+1-)

1
mm:(mwz)(m_ﬁ):m_ﬁ

Mat khac ta co:

Suy ra A+B:(ﬁ—\/{)+(\/§—\/§)+...+(\/ﬁ—\/@):\/ﬁ—lz&Do

A>B suyra 24> A+B=8& A>4.

b) Dé ¥ ring:

f JkT Jk(k+1)(wc+1+f) szkT

moi k& nguyén duong.

Suy ra
1 11 1 1 1
VT >2{1—— |+2| =——F= |+..+2 — =2 - —|.
( f] (2 3) (I \/n+1j ( \/n+1j
1 1 1 1 1
¢) bat P=—=+—=+—F4+—F+..+—F
N N N RN R
Ta co: —<L_ 2 < v6i moi s6 ty nhién 1> 2
i+l i 2dn n+n-1 | i T
Tur d6 suy ra
/ 2
n+1=n 2(n—~/n ha
2 )= mw 2 mﬁ 2 1) hay

2(@—\/2)<$<2(I—\/ﬂ)

Do d6: 2[ (vV2 =1} +(V3=V2) ..+ (Vn+1 =) | <T va
T<1+2[(\/§—1)+(x/§—\/§)+....(\/——«/ﬂﬂ.

Hay 2v/n—2<T <2/n-1.

Vi du 8)
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a) Cho ba sb thuc duwong a,b,c thoéa man

aN1-b +b1-¢* +c1-a? :%.Chfmg minh rang:
a2+b2+02=§.

a) Tim céc so thuc x, y,z théa man diéu kién:

x1—=3% + 382 —2* + z/3—x* =3 (Trich d& thi tuyén sinh vao 16p
10 chuyén Toan- Truong chuyén DPHSP Ha No6i 2014)

Loi giai:

a) Ap dung bit dang thirc Cauchy cho hai s6 khong am ta c6

2 2 2 2 2 2
aN1-b? +b\/l—cz+0\/l—a2<a b +b e +< tlmat

3
2 2 2 2

Ding thirc xay ra khi va chi khi
a:\ll_bz azzl—bz
b=A1-¢* &b’ =1-c" = a*+b*+¢* :% (dpcm).

2 2
c=+1-a’ ¢ =l-a

b) Taviét lai gia thiét thanh: 2x\/1—3* +2yv2—2% +2243-x* =6.

Ap dung bat dang thic : 2ab < a* +b* ta co:

2x4J1-3° +2y\/2—z2 +2Z\/3—x2 <X H1-y+y° 4222422 43-x" =6
.Suyra VT <VP.Dau bang xay ra khi va chi

khi:
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x,y,z=0 XY+ =3x,220

Y +z7=2 Y +z7=2

x=41-)7

242 21 242 1
y=v2-72" & Y I ox=ly=0z=2
z=~3-x

Z2+xr=3 Z2+x*=3

N e )

Vidu9) Cho 4=
Jx? —8x+16

vol x >4
a) Ratgon A4.Tim x dé A dat gia tri nho nhét.
b) Tim cac gi4 tri nguyén ciia x dé 4 co gié tri nguyén.
Loi giai:

a) Diéu kién dé biéu thirc 4 xac dinh 1a x> 4.

(o ] g

(x—4)’ =4
x(\/xT4+2+‘\/xT4—2‘)

x—4

+Néu 4<x<8 thi Vx-4-2<0 nén

x(Vi—d+242-x—-4) 4, 16
x—-4 x—4 x—4

Do4<x<8nén O0<x—4<4= 4>8.

+Néu x>8 thi Vx—4-2>0 nén

x(Ve—d+2+x-4-2) 2, iTa 2 g
A= = = =2\/x_4+ >
x—4 x—4 x—4 Vx—4

(Theo bat dang thirc C6 si). D4u bang xay ra khi va chi khi
2\Wx—4 = 8 S x—-4=4< x=8.

N

THCS.TOANMATH.com
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Vay GTNN cua 4 bang 8 khi x=8.

b) Xét 4<x<8 thi A=4+—C tathhy AeZ khiva chi khi

x—4

16
x—4

x—-4e{1;2;4;8,16} < x ={5,6;8;12;20} dbi chiéu diéu kién suy ra x =5

€ Z < x—4 laudc sb nguyén duong cua 16. Hay

hodc x=6.

=m’+4
+Xétx28tac():A:Z—x,dét\/x—4=m:>{x T Khi d6 ta cb:

vx—4 m=2
2(m +4
A=M=2m+§ suy ra m € {2;4;8} < x €{8;20,68}.
m m

Toém lai d¢ 4 nhan gid tri nguyén thi x e {5;6;8;20;68} .

MOT SO BAI TAP REN LUYEN

Cau 1. (D2 thi vio 16p 10 thanh phd Ha N¢i — nim hoc 2013-2014)

Véi x>0, cho hai biéu thirc o 2tx g a1 2x+l

o Vx o oxx

1) Tinh gia tri biéu thirc 4 khi x =64 .
2) Rut gon biéu thirc B.

3) Tinh x dé 4.3
B 2

Cau 2. (Pé thi nim hoc 2012 -2013 thanh phé Ha Néi)

1) Cho bidu thitc 4= Jxrd e gié tri cua biéu thic 4.
\/E +2
2) Rit gon bidu thiic B = Jx 4 ). x+l16 (voi
Jx+4 Jx-4) Jx+2
x>0,x#16)
THCS.TOANMATH.com
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3) Vi céac biéu thiic 4 va B noi trén, hay tim cac gia tri nguyén cua

x dé gia trj cua biéu thrc B(A4-1) 1a s6 nguyén.
Céu 3. (Pé thi nim hoc 2011 -2012 thanh phd Ha Ngi).

Jr o 10dx s
Jx-5 x=25 Jx+5

1) Rut gon biéu thirc 4
2) Tinh gid tri cia A khi x=9.

Cho 4= , VOl x>0,x #25.

3) Tim x dé A<%.

Céu 4. (D¢ thi nim hoc 2010 -2011 thanh phé Ha Ni).

Ya o 20x 3x49
Jx+3 Jx=3 x-9

1) Ratgon P.

Cho P= , VOl x>0,x#9.

2) Tim giatricua x dé P=

hU wl,_.

3) Tim gia tri 16n nhat ctia P .
Céau 5. (Pé thi nim hoc 2014 — 2015 Thanh phé H6 Chi Minh)

Thu gon céc biéu thic sau:

A_5+\/§+ 5 _3\/§
542 5-1 3445

Céau 6. (P& thi nim hoc 2013 — 2014 TPHCM)

THCS.TOANMATH.com
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Thu gon céc biéu thic sau:

oA 3 ) Naes
A x+3 Jx=3) x+9

vol x>0,x#9.

Bzzl(\/2+\6 +\/3—\/§)2—6(\/2—\6 +J3+\B)2 —15415.

Ciu 7. (D& thi nim 2014 — 2015 TP Pa Ning)

X\/E Jr\/2x—2
2x/;+x\/§ x—2

Céu 8. (Pé thi nim 2012 — 2013 tinh Binh Pinh)

Rt gon biéu thirc P =

1 1

1 1 ‘
+ + +...+— va
1442 2+3 3+4 J120 ++/121

Cho 4=

B—1+L+ +L

Chtrng minh ring B> 4.
Céu 9. (D¢ thi nim 2014 — 2015 tinh Ninh Thuén)

X +y X+y

Cho biéu thirc P = SLXEY.

xz—xy+y2'x2—y

1) Rut gon biéu thirc P.

2) Tinhgiatricua P khi x=+7-43 va y=+/4-2/3.

Cau 10. (D2 thi nim 2014 — 2015 , DHSPHN)

Cho cac sb thuc duong a,b; a#b.

THCS.TOANMATH.com
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W—b@wa\/;
(\/E_\/B) +3a+3\/£_
aa —b\Jb b—a

Céu 11. (Pé thi nim 2014 — 2015 chuyén Hung Vwong Phu Tho)

_xtVx =6 x-TWa+19 x-5Vx

x—9 x+x =12 x+4/x’

Chtrng minh rang: 0.

A

x>0,x#9.

Cau 12. (D& thi nim 2014 — 2015 tinh Ty Ninh)

L1 2
24/x 2-x 4-x

Cho biéu thirc 4 =

(xZO,x¢4).

Rat gon A4 va tim x dé A:%.

Ciu 13. (D& thi nim 2014 — 2015 chuyén L& Khiét Quing Ngi).

3 N 3 +x X+x
Jr=3-Jx Jx=3+Jx Jx+1

cacgiatricia x d¢ P>2.

1) Cho biéu thuc P = . Tim tat ca

2) Trong mit phing toa dd Oxy cho (P) .y =—x" va dudng thing
(d) :y=mx—1 (m 1a tham s6). chimg minh ring v&i moi gia tri cia
m , duong thing (d ) ludn cit (P) tai hai diém phén biét c6 hoanh

do x,,x, théa man |xl —x2|22.

Céau 14. (D¢ thi nim 2014 — 2014 chuyén Lam Son Thanh Hé6a)

a 2 2

a—-16 Ja-4 Ja+4

Cho biéu thiac C =

1) Tim diéu kién ctia a dé biéu thirc C c6 nghia va rit gon C.
2) Tinh gié tri cia bidu thite C khi a=9-44/5.

THCS.TOANMATH.com 16



Cau 15. (D¢ thi nim 2014 — 2015 chuyén Thai Binh tinh Thai Binh)

2 3 5Vx-7 ) 24x+3
Jx=2 2Jx+1 2x-3Jx-2) 5x-10Vx

Cho biéu thic 4 = (
(x >0,x# 4) )

1) Rut gon biéu thirc A4 .
2) Tim x sao cho 4 nhén gia tri 1a mot s nguyén.

Ciu 16. (P& nim 2014 — 2015 Thanh Phé Ha néi)

1) Tinh gi4 tri cia bidu thirc A=*/;+1,khi x=9.
Jx-1

2) Cho biu thirc P:( *=2 , 1 j.&“

x+240x  Jx+2) Jx-1

\/;+1

a) Ching minh rang P =
Jx

voi x>0 va x=#1.

b) Tim céc gié tri cia x dé 2P =2/x +5.

Cau 17) Cho a :\/3+\/5+2\/§ +\/3—\/5+2\/§ . Chimg minh rang

a*-2a-2=0.

Ciu 18) Cho a:\/4+\/10+2\/§ +\/4—\/10+2\/§ :

a’—4a’ +a’ +6a+4
a’-2a+12

Tinh gia tri cta biéu thirc: T =

Céu 19) Gia thiét x,y,z>0 va xy+yz+zx=a.

Chtrng minh rang:

x\/(a+y2)(a+zz)+y\/(a+z)2(a+x)2 +Z\/(a+x2)(a+y2) .

a+x’ a+y’ a+z’

THCS.TOANMATH.com 17



Céu 20. Cho a=\/§+\/7—\3/61+46\/§ +1.

a) Chung minh rang: a* —144*>+9=0.
b) Giasu f(x) =x" +2x*—14x’ —28x" +9x+19. Tinh f(a).

Cau 21. Cho a =3/38+1745 +338—1745 .

201

Gid st c6 da thic f(x)=(x* +3x+1940)" . Hay tinh £ (a).

7 2n+1+ fn(n+1
Céu 22. Cho biéu thic f (n)= n}Jr n(n: )
n+~n+

Tinh tong S = £ (1)+ f(2)+ £ (3)+...+ £(2016).

Ciu 23) Ching minh ring v6i moi s6 nguyén duong 7, ta c6:

1<i+L+L+ +L<é
223 T a3

Céu 24) Ching minh rang v6i moi s nguyén duong n >3, ta co

t. 1t 1 65
P2 3 7 n s

Céu 25) Chung minh rang:

43 1 1 1 44

—< + Fot <—
44 2J1+1V2 3V2+243 2002+/2001 +20013/2002 45

(D¢ thi THPT chuyén Hung Vuong Pht Tho nam 2001-2002)

Ciu 26) Ching minh ring v6i moi s6 nguyén duong 7, ta c6:

1 1 1

I
+ ..t <l- :
22+ 334242 (n+D)n+l+ndn  Jn+l
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Céu 27) Chung minh rang v6i moi s6 nguyén duong n > 2, ta co:

4710 3n-2 3n+l 1
69

1 3n 3n+3 3Jn+l

LOI GIAI BAI TAP REN LUYEN CHU DE 1

1). Loi giai:

2464 248 5

1) Véi x=64 taco A=

Jod& 8 4
B:(\/;—l).(x+\/;)+(2\/;+l).\/;:x e i
\/;-(er«/;) XX+ X Jr41 Jx+1

3 2+Vx 244x 3®@>3
Jx \/}+1 Jx 2

<:>2\/;+2>3\/;<:>\/;<2<:>0<x<4 (do x>0).

A
Véi x>0,taco— >

2. Loi giai:
1) Véi x=36, taco 4-Y36+4 105
B6+2 8 4

2) V61 x>0,x#16 taco:

\/;(\/}_4)+4(\/§+4) iz (x+16)(Vx+2) o

x—16 x-16  |x+16  (x—16)(x+16) x—16

3) Biéuthuc B(A-1)=

\/;+2(\/;+4—\/;—2J: 2

x—16 Jx+2 ~16
B(A-1) nguyén, x nguyén thi x—16 1a udc cia 2, ma

U(2)={£1;42} . Ta c6 bang gié trj twong (mg:
Két hop diéu kién, d¢ B(A4—-1) nguyén thi x € {14;15;16;17} .
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3). Loi giai:
Foaody s Vr(Yres)-10r -5 (Jx-s)
Jx-5 x-25 Jx+5 (Vx=s5)(vx +5)

_ x+5Vx =10/ = 5v/x +25 _ x—10/x +25
(Vx=s)(Vres) o (Vrs)(Vres)

A=

Ji-s) .
= ( ) :A—\/_ > Véi x=9 tacod: Jx=3. Vay
(Vo =5)(Vx+3) Jx+5
A=3_5=_—2:—l.
+5 8 4
4). Loi giai:
Vi (Ve-3)+2x (Ve +3)-3x-9 3
(Vor-3)(vx+3) Jx +3
1 3 1
2) P=—& =—=Jx+3=9< x=36 (thdoa man DKXD
) 37 Jx+3 3 ( )
) 3 3
3) V6i x>0,P= <——=1=P =1khi x=0 (TM
) Jx+37 043 (TM).
5. Loi giai:
A 5+f V5 35
5+2 5-1 345

()2 B(E) )
(\/— )(\/— 2) (\/_ 1)(\/§+1) (3+\/§)(3—\/§)

:3\/§_S+5+4J§_9J§4—15 :3ﬁ_s+5+ﬁ—49\/§+15
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=3J5-5+5-25=15.

Ny | Lot bre wrd (S0

(&) )
_&u.[(f 2)(Vr+3)+ 6}(&“.

By

Vx|l x(Vrs)

6. Loi giai:

Vé6i x>0 va x#9 taco:

-3.

| 2339 | a3 1
R I

B:%(\/4+2«/§ +\/6—2J§)2 —3(«/4—2@ ++\/6+2\/§)2 ~15415
=%(\B+1+\B—1)2 ~3(V3-1445+1) ~15V15
=%(\/§+\/§)2—15\/E=60.

7). Loi giai: Vi diéu kién da cho thi:

P= xﬁ + \/E(\/;_\/E) = \/; + \/5 =1
(2 +7) (i 2)(x+v2) VZidx Vxea2

8. Loi giai:

Tacod: A= ! !

] ]
+ + +..+
1442 243 3++/4 120 +/121
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_1-\2 .\ V2-3 .. 120 —121
(1+ﬁ)(1—ﬁ) (\/§+\/§)(\/§—\/§) (J@Nﬁ)(@—ﬁ)

1J_ V2 - \/— . \/E—\/E
—f 1+f 24 .. +4121 - \/E——H\/ﬁ—lo (1)

Véimoi keN', ta co: -2 (\/ﬁ \/—)

T Vie+k \/E+\/kT
1
Do do6 B—1+\/5 \/7
:>B>2(\/§ \/I+\/§ \/_ \/——\/§+...+\/%—\/§)

:B>2( \ﬁ+\/%) 2(-146)=10 (2).Tu(1)va(2)suyra B> 4.
9. Loi giai:

X+ xX+y X+

X —xy+y° '(x—y)(x+y) - x—y

2) Véi x=v7-43 =2-/3 vi y=44-23 =3-1
2-3+3-1 1 34243
B

) P=

Thay vao P ta dugc: P=

10.Loi giai:
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("_17)33—1)\/5+2aﬁ
(\/5+\5) +3a+3\/£
ala —bJb b—a
ARG R
~ (\/;—\/5) ~ 3\/;+(\/Z+\/3) 0

(\/E—\/Z)(a+ ab+b) (\/2_@)(\/;+\E)

_ava+3ab+3bNa+bVb+2aa  3Va
oo or) (o)

Taco: 0=

_3ava +3axb +3bya—3aa -3a\b - 3ba
(JE—JZ)((I+ ab +b)

=0 (DPCM).

11. Loi giai:

x+~/x — 6, x- IWx+19 x-5x

x=9 x+\/_ 12 x+4Jx
_Nx=2  x=Txt19 x-S
CJx-3 (\/5—3)(\/%4) Jx+4

x4+ 2Jx =8+ x-Tx+19-x+8Jx 15 _ (ﬁ—l)(\/;”) Jx -

T N N A ]

A=

12. Loi giai:

P 1 x4 2x 2(2—\/;): 2 v

2idx I4x4x4x 4-x  2++/x

A—l<:>

1, ..
=— @f 4 < x=16 (nhan). Vay 4=— khi x=16.
2+\/_ 3 (nhan). Vay 3

13. Loi gidi:
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1) bBKXb: x>3
3 N 3 +x X+Xx
\/x—3—\/; \/x—3+\/; \/;+1

3Wx—3+33+3Vx-3-3Jx x(*/;”) 6vJx-3
= (x—3)—x + NP = 3 +x=x-2Jx-3.

= P=

Vi P>2=x-2Jx-3>2c (x-3)-2Jx-3+1>0
& ( x—3—1)2 50 Jx—3-120cVx—3 %1 x#4.Vay x>3 va
x#4.
2) Phuong trinh hoanh d9 giao diém cta (P) va (d ) la:
x> +mx—1=0.

c6 A=m’+4>0 véi moi m, nén phuong trinh luén c6 hai nghiém phéan
biét x,,x,. Theo h¢ thirc Viet ta co: x, +x, =—m va xx, =—1

= (x, +x, )2 = (—m)2 =X +x; +2xx, =m’

= (x1 —x2)2 +a4xx, =m’ = ()c1 - X, )2 +4.(—1) =m’

= (x,—x,) =m’ +424 véimoi m =|x,—x,|>2 véimoi m (DPCM).
14. Loi giai:

az0 a=0
a-16=#0 a+16

=
Ja-4#0" |a=16
Ja+4z0 (Vaz0

1) Biéu thic C c6 nghia khi: =a>0,a#16.

Rut gon
2 2 a 2 2

“Ta16 Va4 Va+d (Ja_a)(Ja+4) Va-4 Vard

za—Z(\/5+4)—2(\/5—4):a—2\/2—8—2\/5+8: a-4Ja
Ve [eaas) e
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Va(Ja-4) g

(Va-4)(Va+a) Va+d
2) Giétricta C khi a=9-44/5.
Ta co:
a=a=9_4£:4_4ﬁ+5=(2_ﬁ2:¢;= z_ﬁ)zzﬁ_z

Ja V5-2 52
(Javd) 5244 ENeRat

Viy C =

15. Loi gidi:

1) Vi x> 0,x =4 biéu thic co nghia ta co:

2 3 SVx—7 ] 24343
N2 2+l 2x-3vx—2) Sx—10vx

2(2\/§+1)+3(\/§—2)—(5\/§—7): 2x 43
Ao N R

2/x +3 sVx(Ve-2) sy

_(J}+2)(2J}+1)' 2Wx+3 x4+l

Vay voi x>0,x#4 thi 4= 5\/; .
2x +1
2) Taco x>0,Vx>0,x%4 nén A= SVx >0,x>0,x # 4
2Jx +1

_ 5x s 5
_2«/;+1 2 2(2\/;+1)

nhan gi4 tri 1a mot s6 nguyén thi 4 e {1,2}.

5 , x>0, x¢4:>O<A<— két hop véi A4

A=1<:>5\/;:2\/;+1:>\/—:§<:>x:é thoa man didu kién.

A=2 & 5Jx =4Jx +2 & Jx =2 < x =4 khong thoa man diéu kién.
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Vay véi x =é thi 4 nhan gia tri 1a nguyén.

16. Loi gidi:

1) Véi x=9 tacod A=%=2.

2) a)

P x—2+x \/;+1: (\/;_1)-(‘/;+2) \/;+1:\/;+1
Jr(Vae2) [Ve-1 (0 Vx(Vas2) fVx-r VxS
b) Theocﬁua)P:\/jéIrl

:>2P=2\/§+5@25;+2=2\/}+5

2Wx +2=2x+5Vx © 2x+3/x-2=0 va x>0
1 1 1

2)| Vx—=|= —— o x=—.

<:>(\/;+ )(\/_ 2) 0 x 2®x 2

17. Giai:

@ =\3+5+243 +3 -5+ 243 +2,[9-(5+243) = 6+2y4-243

=6+2 (ﬁ—l)z=6+2(J§—1)=4+2J§=(1+J§)2.Do a>0 nén

a=+/3+1.Dodé (a-1)" =3 hay a*~2a-2=0.

18. Giai:

a2:8+2\/l6—(10+2x/§):8+2\/6—2\/§=8+2,/(«/§—1)2

=8+2(V5-1)=6+2V5. Vi a>0 nén a=+5+1.Do d6 (a-1)’ =5 hay

(a2 —Za)2 —3(a2—2a)+4 #3444 1
@ —2a+12 T 4112 27

a*—2a=4.Biéudién T =
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19. Giai:
Taco: a+x* =x’+xy+yz+zx=(x+y)(x+z).Tuong ty ta co:

a+y’ =(y+x)(y+z);a+z" =(z+x)(z+y).

Tt do ta co:
NN ) o))
\/ P ‘\/ (cro)(rez) rer). Tuone

w y\/(a+zz)(a+x2) :y(Z+x);Z\/(a+x2)(a+y2) _-(x+). Viy

a+y’ a+z’

VT:x(y+z)+y(z+x)+z(x+y):2(xy+yz+zx):2a.
20. Giai:

a) Vi 61+4645 =,3/(1+2\E)3 —1+245
Trdo a=~2+7-1-2J5 +1=~/2++/5

=a*=(V2+35) = a*-7=210=a* ~14a’ +9=0.
b) Do f(x)=(x"-14x"+9)(x+2)+1 va x* ~14a> +9=0 nén ta

dugce f(a)=1.

21. Giai:

Vi @ =38+175 +38—174/5 +3.3.338+175 338175

2012

=’ =76-3a=da’ +3a=76= f(a)=(76+1940)"" =2016™".

22. Nhén cd tr va mau cua f(n) v6i Vn+1 —Jn , ta duoc:
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f(n)z(n+1)\/n+l—n\/;. Cho n 1an lugt tir 1 dén 2016, ta duoc:

(1) =242 -11; £(2) =3v3 - 242;...; /(2016) = 20174/2017 —2016+/2016
Tirdo suyra: S=f(1)+ f(2)+ £ (3)+...+ £(2016) =20175/2017 1.

23. Giat:

. 1 1 1 1
Vi n 14 s0 nguyén duong nén: 1S1—2+—+—+...+?

1
22 32 12

>=1 (). Mat

khac, véi moi £ >1 ta co:

%: 42 < ? :2( 1 j.Cho k=2,3,4,...,n taco:
k= 4k*  4k° -1 2k—-1 2k+1

1 4 4 2 2 2 2

PP I - 2 =

2° 427 42°-1 22-1 22+1 3 5

1 4 4 2 2 22

T T s 1 - =
3 43 43 -1 23-1 23+1 3 7

I 4 4 2 2 22

T a2 = - =
4° 44 44°-1 24-1 24+1 7 9

1 4<4_2_2_2_2
n*  4n® 4n* -1 2n—-1 2n+1 2n-1 2n+1

Cong ve vodi vé ta duogc:

I 1 1 1 2 2 2
Sttt t—5<l+-- <l+—=
I 27 3 n 3 2n+l 3

(2). Tu (1) va (2) suy ra

W |

diéu phai chimg minh.
24. Giai:

1 1 1 ca s N T O U
bat P=—+—+—+..+— . Thuc hi¢n 1am trdi moi phén s6 ¢ ve trai
' 27 3 n

bang cach lam giam mau, ta co:
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i<2: 2 = 1—1,Vk>1

R -k (k=D)(k+1) (k-1)k k(k+1)

Cho k=4,5,...,n thi

1

1 1 1 1 1 1 1 1
2P<?2 —3+—3+—3 +| —— || ——— |+...+ _
F 2 %) (34 a5) (45 56 (n-1)n_n(

251 1 1 251 1

:i+—— i+—=g Do do P<— (dpcm).
108 3.4 n(n+l) 108 3.4 27

25. Giai:

it § 1 1 1

= + +..+
"OoVI+IW2 3W2+243 T (n+ D)W+ ndn+l
Dé ¥ rang :

1 (k+ 1)k =k +1 _ (k+1)Vk -k +1

(k- D)k +hk+1 (k+1) k—&° (k+1) k(1) Kk ket

Cho k=1,2,...,n r0i cdng v€ vdi vé ta co:

Do do S l-——
2001 [2002

Nhu vay ta phai chung minh:

43 1 44 i 1 < 1
\/ 2002 V2002 44

< 44 <+/2002 <45 <1936 <2002 < 2025

Bét dang thtc cudi cung ding nén ta c6 diéu phai chirng minh.
THCS. TOANMATH.com
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26. Giai:
Dé giai bai toan nay ta can c6 bd dé sau:
B6 dé: v&i moi sd thuc duong x, y ta co: x\/;-i- y«/; < xx +y\/;.

Chtrng minh: Str dung phuwong phap bién dbi trong duong

X y+y\/;Sx\/;+y\/;<:>x\/;+y\/;—x\/;—y\/;20
<:>x(\/;—\/;)+y(\/;—\/;)20c(x—y)(\/;—\/;)zo

e (Va3 ) (V-5 ) 20.

B6 dé duoc chimg minh.

Ap dung b6 dé ta co:
(n+1)\/n+1+n n >n\/n+l+(n+1)\/;

1

1
T (e ) Lmdn  adnile(ntl)n

1 1 1
+ +..+ <

22411 3W3+2v2 T (neD)n+l+ndn
1 1 1

< + +...+
2N1+1W2 342 +243 (n+1)n +n" "]

Vi thé:

. Ma theo két qua cau 25

1 1 1 1
thi: + +..+ =1-
WI+W2 324243 T (ni)nandnrl o Jnvl

toan dugc chirng minh.

. Vay bai

Cau 27)
Giai:
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Dé y rang cac phan so co tir va mau hon kém nhau 2 don vi, nén ta nghi dén
dang thtrc

1
" <n—(©n <n*+n- 2©n>2) Ki hiéu
n+2 n

1277 3n 3n+3
3

<l§§ n-3 3n lill_ n—2 3n+l
34710 3n-23n+1)\36912 3n 3n+3
113679 3n-3 3n-2 3n 3n+l 1 1

S334T7910730-2 30 30+l 3043 “3(3n+3) 9(n+1)’

10 3n-2 3n+1 lil 10 3n-2 3n+1
127 369

1 (s
Tu day suy ra P < . Bat dang thic dugc chirng minh.
3Vn+1
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