Mot s& dang todn c6 chrd ham hop f(f(...(fx))...)) Vii Hong Phong THPT Tién Du sé 1,Bic Ninh  Thang 8-2019

PHUONG PHAP

GIXIT TOXR

G \ / I, \
— - — 0
VU HONG PHONG (GV THPT Tién Du s6 1, Tién Du, BacNinh)
TRAN VAN LAM (X6mTiénB¢ thonVanTrai,xaTanPhd, ThaiNguyén)

Khi gap mot phuong trinh (PT) c6 (x>0 .
i A , N x>0
chira cac biéu thirc dang ham hop oy W2 46 Q{ ) ,
f(f(..(f(x)..)tacin luu y mot sb huéng sau ol 100 12x" -27x"+6=0
dé c6 thé giup giai dugc PT. >0
Trudc hét ta ki hiéu: -
: = 2<:>x—\/’§h0€1cx—1
(0= () £,00=F(f,,(x) (n=2). | & X=2hotex =5
N 2 _ —
I. Huéng 1. Rat gon f_(X) bing =7

phuong phap quy nap hoac luong giac hoa.

Thi du 1.Cho f (x) =

X
X2 +1 '

f, (0 =

10
Tim n va cac nghiém con lai.

Loigidgi.Taco f (x)= f(x) =

Biét phuwrong trinh

6 c6 nghigm x = ﬁ

Vay nghiém con lai lax = %
Thidu 2.Cho f(x) = o Gidi phuong trinh:
X+1
5
> fi=0. (1)
=)

Léigiai.Ta cé f,(x) = f (x) = ——
X

x> +1 +1
X X
x+1 _ X
£ 00 = (1,00 = XL - T SR TYEL
\/ZX+1 2x°+1 x+1
X" +1 .
X Bang quy nap ta dugc f (x) = :
nx+1
£, = f(£,(x) = V2x% +1 _ >§ . PT(1) tro thanh:
X+1\/3X+1 X X X L X 0 X 0
%% +1 x+1 2x+1 3x+1 4x+1 5x+1
Bing quy nap (danh cho ban doc chieng minh) Ta co X =01a nghi¢m PT(2) .
X . Xét x # 0thi PT(2) twong duong Véi
ta dugc f (x) = .PT da cho tré thanh 1 1 1 1 1

Jnx +1

X X +6

Jés1 10

PT nay cox= \/5 14 nghiém phuong trinh nén

+ + + =0. (3)
1+E 2+1 3+E 4+1 5+E
X X X X X
1—);31tl =a—3thi PT(3) tro thanh:
X

1 1 1 1 1

V2 V8 —t——t—+——+——-=0
WZEQ 2n+1=5<n=12. a-2 a-1 a a+l1 a+2
2a 2a 1 a=0,t1,+2
X I +6 S5 —+5—-+-=01_, )
PT da cho tré thanh: = a’ -4 a -1 a 5a" -15a° +4=0

J12x +1

10
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a=0+1+2
- @a_+’15i\/1 5
- flSi«iMS " 10

10

Vi a tim dugc thi PT(1) 6 5 nghiém la:
1
0;

15+\145
10

Thi du 3.Cho f (x) = 2x* —1.
Tim s6 nghiém cua phirong trinh:

X —/3-3x
fs(x) = — 1)
Loigidi. PK:3—3x* >0« 1< x<1.Dit x = cost
véite[0;m].Suy ra

f (x) =2cos’t —1=cos 2t
f,(x) = 2cos® 2t —1=cos 2°t.

Bang quy nap ta dugc f(x) = cos 2°t.

cost—y3—3cos’t  cost—+/3sin’t
2 2

VP(Q) =

s . . T Y
=cost.cos——sint.sin—=cos| t+— |.
3 3 ( 3)
PT(1) tro thanh:

t=t+Z4k2n
cos32t = cos(t + EJ = 3
32t :—t—g+m2n

31t = = + 2k t:1+2—71c
Bt=-"T42tm  [t=——4+m
3 99 ' 33

. T 2%
Vé6it=—+—kvat e|0;t|suyrak €{0;1...;15¢,
61t =gyt < vat=lOnlsuyrak £{0...25)
twong ng c6 16 nghiém cua PT(1).
Véit:—£+ﬁmvate[0;n]suyra
99 33

me {1,2;..,;16}, twong Gng c6 16 nghiém

cua PT(1).Xét

Ty T 2 o 3(31m - 33K) = 32. 2)
93 31 99 33

Do VT(2):3vaVP(2) /3nén PT(2) khong

c6 nghiém nguyén.Vay PT(1) cé dang 32 nghiém.

IL. Huéng 2.

TOAN HOC
2 &crusioé
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Str dung mot s6 két qua sau dé giai phuong trinh.
Kétqud 1. Cho ham s6 y = f (x) Xac dinh trén
mién’D va co ’tap gia tri Ia‘tap con cua D. ‘
a) Néu ham s6 y = f (x) dong bién trén mién
Dthitaco: f (X)=x< f(X)=x(vineN).
b) Néu ham s6 y = f (x) nghich bién trén trén
mién D thi ta c6:
f, (X)=x< f,(X) =X (véineN").
. (X) =x < f(X)=x(vineN).
Chieng minh.a)
* Giastr X, la nghiém cua phuong trinh f(x) = x
suy ra
f106) = F(%) =% = F(f (%)) = (%) =%
= £,06) =% = f,(%) = F(f,06)) = (%) =%
Bang quy nap ta c6 f,(X,) = X,.
Suy ra X, la nghiém PT: f (X) = x.
Vay f(X)=x=f (x)=x.
« Gia st X, la nghiém cua phuong trinh f, (X) = x
nén co f_(X,) =X, Gia sir f (X,) > X,thi do ham s
y = f(x) dong bién nén
F(F (%)) > £(%) >% = (%) >X%
= f3(%) = F(£,(6)) > £ (%) >X%.
Bang quy nap ta c¢d f_(X,) > X, mau thuan véi
giasu f (%) =X,
Tuwong tu néu f(x,) <X taco f (%) <X,
mau thuan véi (X)) =X, .
Do d6 chi xay ra f (X,) = X,. Suy ra X, la nghiém
cua PT: f(x)=x.Vay f, (X)=x= f(X)=x.
b)* Ta ching minh y = f, (X) 1a ham sé dong bién
That vay: Gia sux, > X, = f(x) < f(x,)
= 1,00 = F(F0Q) > F(F () = £,00).
Ap dung két qua cau a vai h(x) = f,(X) 1a ham s6
ddng bién ta co
f,,(X)=xeh (X)=xeh(x)=1f,(x)=x.

* Giasur X, 1a nghi¢m cua phuong trinh f (x) = x
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suy ra
i) = T(%) =% = T(f(%)) = f(X%) =X

= F,(%) =% = ,00) = 1(f,()) = T () =%.

Bang quy nap ta 6 f,,.; (%) =X,

Suy ra X, la nghiém PT: f,, ., (X) = X.

Vay f(x) =x= f,,(X)=x.

Ta chitng minh f,, ., (X) =X = f(X) = X nhu sau:

Xét f, ., (X)=x

baty, = f(X); ¥, = F(¥1) 3 Yo = F(Yarea):

Ta c6 hé hoan vi vong quanh:

. =F(x)

¥, =f(y)

Yo = f(szfl)
x=f(Yyx)
Khéng mat tinh tong quét gia sir

X=min{y,; ¥, Yo X} -
Coxsy,=f(X)=>f(y)=Vv,2VY,.
suyra f(y,) < F(y,) hay ¥, < ¥s.....
Tiéptucnhuvay ta c6: Y, <x= f(y, )= f(X)

hay X>Y,.SuyraXx>y, = XsuyraXx=Y,.
Quatrinhtrén ta consuyraX=y, =Yy, =...= Y,,.
Vay x=Yy, = f(x).

Nhanxét. PT: f, (x) = x con céch giai la dua vé

hé hoén vi vong quanh.Sau dayla céac thi duy.
Thi du 1.Cho phuong trinh:

3 3
11(1x3+m +m| +m=x (1)
3| 313

L . . 2
a)Giai phuong trinh khi m = 3

b)Tim m d@é phwong trinh ¢ ding 3 nghiém phan
biét.

Loigidi.a)Voim = % PT(1) trothanh:

3 3
1 1(EX‘°’+EJ 2|42y 2)
333 3 3 3

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Do f(x) = %x3 + g dong bién trén R nén

PT(2)<:>f3(x):x<:>%x3+§:x

SXP-3+2=0(x-1)*(x+2)=0
< X=1lhoacx=-2.
Vay PT(2) c6 2 nghiémx=1; x =-2.

b)Do ham sb g(x) = %x3 +m dong bién tren R nén
c6: PT(1) < g,(x) =x
1, 1,
S +m=xox-=x=m.
. 1., . 2 :
Xety:x—gx ;y'=1-x"=0<x=+1. Taco

bang bién thién

x |—o0 -1

+00

1
0 + 0 -

T

Tu bang bién thién suy ra PT(1) c¢6 dung 3

y

nghicm phan bigt < m e (—3;3}
33

Vaymecantimla me (_ZE]
3'3

Thi du 2.Gidi phuong trinh:

\/1—\/1—\/1—...— il

(vé trai c6 100 ddu can).

Loigidgi. DoVT(1) > 0nén x> 0.Suy ra PT xac
dinh trén doan[0;1]. Do f (x) =1-x

nghich bién trén doan[0;1] nén

Do fpX)=xef,(x)=x
Sl-Vl-x =x1-1-x =%
ofl-x=1-x o1-x=1-x*)>

S X(X=D(X* +x-1)=0

< X=0hoicx=1hoicx =

—11\5.
2

Do x €[0;1]nén PT d4 cho cd 3 nghiém

Xx=0; x=1 x:_lz\E.

TOAN HOC
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Céch khac.Ta thiy h(x) = 1—+1—x Qe f,t)=t ol+ét=t =t* =4t+1

ddng bién trén doan[0;1]. =X +X) =4 +X) +1e (X + X)) = (2x+1)°
PT(1) < hy,(X) =x < h(x) = x. & (X +X)? =2x+1(dox >0)
Thi du 3.Gidi phwong trinh: X2+ + 20 + 2 +1=2X+1+ 2% + 2x +1

< (X +x+1)7 =2(x+1)°

<X +x+1=+2(x+1) (dox>0)
[+ X +A-2)x+1-2=0

Loigidi. @X:_1+\/§+1/2\/§_1.

1+

Do VT(1)>1nénx>1. 2
1 Vay PT da cho c6 ding 1 nghiém
Ta ching minh dugc f (x) =1+ "
£ min ’ () ¢=1+3X X:_1+\E+ 2\5_1
nghich bién trén khoang (L; +0). 2
1 Thi du 5.Giai hé phuong trinh:
(1)<:> f3(x):X©1+m:X x:logzy (1)

1 1
= =x-1&
«\/1+3x 1+3x

& (1L+3x)(x-1)*-1=0 < x(3x* =5x+1) =0

()75 @

Loigiai. T PT(1) suy ray = 2" thay vao PT(2)

=(x-1)7°

2% +x X
+ 2" +X
<:>x:0hoécx=5‘\/1_3. rx gx_ot 27 +T
6 duqc:(EE) - - .
Do X >1nén PT(L) ¢6 dung 1 nghiém . 3 3
54413 wo
6 Do f (x) = =X ddng bién trén R nén

Thi du 4.Gidi phuong trinh:

x2+x:{‘ﬁi+4{‘/i+4 Do hi=x<

1+4vi+2x. (1)

2+ x

=x < 2"-2x=0.

Loigidi. Xéth(x) =2" —2x;
Do VP >0nén ta co DK: < 2
h(x)=2"In2-2=0 < x=In| - |.
X +x>0 In2
< x>0, i . i
2X+1>0 Do h'(x) =0c06 dung 1 nghiém suy rah(x) co
PT(1) tré thanh: Khong qua 2 khoang don diéu.Vi vay h(x) c6 tbi

da 2 nghiém. Suy ra x=1, x=2Ia tit ca cac
x2+x=</1+4{‘/1+4{‘/1+4,4/1+4(x2+x). e y L
nghiém cua h(x).Véi x=1thi y=2.Voi x=2

<t 2 _ 2.
batx” +x=t=0 taco: thi y=4.Vay hé PT da cho c6 2 nghiém (xy)

<‘/1+4<‘/1+44/1+44/1+T4t =t. (2 la@:2),(24.

D& théy ham sb f (t) = 41+ 4t
ddng bién trén nira khoang [0; +<).

4 T&nguﬁl;l t?:g $6 503 (5-2019)



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Nhdn xét:DPic diém dé thdy ¢ phwong trinh cé
chira ham hgp 1a chidng xudt hién duwéi hinh thic
khéong dwec gon gang. Néu ban doc khong nggi
cac dgng phwong trinh,bpt,hgPT,bdt c6 chira nhiéu
canlity thira,mii,I0Qarit,...thi cé thé tiép tuc doc
phan viét thém dwéi diy véi lwu ¥ bai viét chi véi
muc dich giéi thigu cac dang todn lién quan dén
ham hep dang fif(...(fx))...)) , bai viét khong la tai
ligu 6n cho céc ky thi.

Phan viét thém
Mot sé dang toan c6 chiza ham hop

f(f(...(f(x))...))

VU HONG PHONG (GV THPT Tién Du s6 I, BdcNinh)

Mé rgng 1. Xét ham f(x) cé chura ca cac khoang
ddng bién va nghich bién ta c6 thé sir dung két
qua 1 trong sb khoang don diéu thoa mian diéu
kién két qua 1 hozc ham f(x) phuec tap.

Loai 1: Ham hgp chwa cho dwéi dang biéu
thiic.

Thi du 1. Cho f(x) = x* +%x—l.

Giai phuong trinh: f 4, (X) = X. 1)

Loigiai.

Ta c6 bang bién thién ham s6 f(x) nhu sau:

X —o0 — % +00

f(x) +00 +00
— %/v

Do f(x)= —% v6i  moi x € Rnén

17
X=f,(X)=>——VX.
1982( ) 16
“TH1:Xétx € [-=;—12)
16 4

Tur bang bién thién c6 f(x) nghich bién trén nua
103

khoang [— —;— —) vacétapgiatrila[— i —)
c[—% ——) Ap dung két qua 1 trén khoang xéac

dinh [_E; _Z) taco

D e forlx)=x

Vii Hong Phong THPT Tién Du s6 1,Bic Ninh - Thang 8-2019
(x2+= x—l)2 (x+ x—1)—1—x(2)

(:)%(x+1)(2x+1)(2x2 —x=2)=0

x=-1
[ _ 1
@I = 2
|l 1+V17
x:
4

Dox € [—%; —i) nén (2) c6 3 nghiem la

1 1-17
x=—-Lx=—-5;x= .
2 4

* TH2:Xét x € [—7; +00)

Tur bang bién thién ham sé f(x) suy ra tap gié tri

7

cita ham s6 f(x) khi nay Ia [ ; +0).

Xét nhitng x thoa man f,(x) e[_ﬂ;_l) Khi nay

103 17

fo(x) €[5~ ) [-E ——) Suy ra f3(x)
€ [—— ——) [-E ——) Ctr suy luan nhu vay
ta €O fiog2(x) € [~ —‘) [-E _Z) ma

X € [_Z; +00) Vi vay Vvoi x dang xét khong 1a

nghiém phuongtrinh: fe,(X)=X.  Tong quat

nhirng x lam cho fk(x)e[—%;—%) voi 1<k <

1982 déu khoéng
fiogo (X) = X. Ta loai b6 nhitng x nay.

& nghiém phuongtrinh:

Vi vay con lai la nhitng x € D théa man tinh chat:
f.(X) e [—%;Jroo) VGi moi s6 k nguyén va

1<k <1982

Céch 1. chitng minh f (X)=x < f(X)=x.

TofNKoC 5
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* Giast X, la nghié¢m cua phuong trinh f (x) = x
suy ra

f00) = F00) =% = F(f(x)) = F(%) =%
= H,00) =% = f3(%) = f(,04)) = T (%) =%
Bang quy nap ta c6 f, (X,) =X,.
Suy ra X, 1a nghiém PT: f (X) =x.
Vay f(x)=x=f (X)=x.
« Gia st X, la nghiém cua phuong trinh f_ (X) = X
nén co f (%,) = X%,- Gia sir f (X,) > X, thi do ham s

y = f(x) ddng bién trén [—%;+oo) nén
FOEOQ)) > FO6) > % = £,06) > %,

= f,(%) = T (£,(%)) > T (%) > %,.
Bang quy nap ta c6 f, (X,) > X, mau thuan voi
giast f (%) =X,
Tuwong tu néu f (X,) < X ta cd f, (%) <X,
mau thuan voi (X)) =X, .
Do d6 chi xay ra f (x,) = X,.Suy ra X, 1a nghiém
cuaPT: f(x) =x.Vay f. (X)=x= f(X)=x.

Nhan xét: Két qua 1 mé rong:

Néu f(x) ddng bién trén mién D 1a tap con thyc
sy cia [—%;m) va f(x) 12 tap con [—%;+oo) thi
f.(X)=x< f(X)=x
chang minh tuong tu viéc ching minh két qua 1.
Do do

fog, (X) =X = () =x.
1
(1)<:>f(x)=x<:>x2+zx—1=x

o x? L 1=0
x?—sx =

$6 503 (5-2019)
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1+

Do x € D tathdy x = ;/ﬁ la nghiém caa PT(1).

Céch 2. Vi x € D ta dat 4n phu dua vé hé hoan
vi vong quanh va&i nhan xét —%e D.. Cach nay
trinh bay loi giai xin danh cho ban doc.

Céch 3. Dung két qua 2 (¢ phan sau).

Vay PT da cho ¢6 4 nghiém la

1—V17 1+V17
=Ty YT

1
x=—-1x= —iX
Xin gigi thiéu huong tao ta PT thi nay nhu sau:

Trudce hét ta chon ham f(x) chang han

f(x)=x* —2ax—1. (ta chon s6 -1 dé tang kha
ning PT c6 nhiéu nghiém) db thi 1a Parabol toa
d6 dinh I(a; —a? — 1). Pé xtt li khi xét khoang
nghich bién cua f(x) chua tap gia tri caa f(x) khi
naytacho f(—a’?—-1)<a

& (—a*-1)?-2a(-a*-1)-1<a
sSala+1)(a?+a+1)<0o0<a<1

Pén day ta chon a that khéo thi s& duoc PT co
nhiéu nghiém ching han chon a = —i.

Hoic ta c6 thé chon dang f (x) = x> —2ax —b. ta
cho f(—a®-b)<a

& (—a?>—-b)?>-2a(-a*-b)—b<a
o (@>+b)?+2a(a’+b)—b<a

Dén day ta chi can lya chon bo s6 (a;b) thoa mén
bat PT trén.
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[12
Thi du 2. Cho f (x) = X1

a) Gidi phuong trinh: f,,, (X) = X.

b) Gidi phwong trinh: f,; (X) = 2x.

¢) Gidi phuong trinh: f,,,(X) = 2.

d) Tim céc tiém cdn ngang ciza ham so
y = f50(X).

Loigidi.

-1

X2aIx? +1

a) Cach 1.Taco: f'(x)=

Ta c6 bang bién thién

X —00 0

f(x) | -1

~

—00

TH1: véi x € (0; +00) thi tap gia tri ham sb khi
nay 1a (1; +0).

x2+1 1
= T _ V2x?+1

il VxZ4l
X

Suy ra f5(x) =

Theo két qua 1 thi

flOO(X) =X fz (X) =X

J2x2 +1 2x*+1
o= —=—==x
VX +1 x“+1

ext-x-1=0ox=

1+\E
>

TH2: véi x € (—o0; 0) thi tap gi4 tri ham sb khi
nay 13 (—o0; —1).

x241

7 +1 V2x2+1
Suyrafo(0) =~ =~

X

Theo két qua 1 thi

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

oo (X)=x< f,(X) =X

_x/2x2+1_ 2 +1
VX2 +1 X +1

sxt-x-1=0x=-

1+x/§
5

1+\E

2

Vay PT da cho ¢6 2 nghiém la x =+

Céch 2 . Bang quy nap ta co:

nx:+n—-1
7(n—1)x2+1 voix >0

folx) =
n?+n—-1
k_ mUO’lX<O
Suy ra
1002 +99
9oxz+1 0%
fio0(x) =
| [100x*+99 <0
("yTo0x+1 V¥

Giai tiép xin danh cho ban doc.

b) Giai bang cach 2 ta c6 phwong trinh:

¢) Phuong trinh: 5, (X) =2

95

100x2 + 99
99x% + 1

d)Co lim f,0,(X)
_im| - 100x* +99 | 10
Fadi 99x% +1 33
_ 100x* +99 | 10
co lim f, . (x) = lim = '
X—>+00 100( ) X9+w(\/ggxiij 3\/§

4
=2véx>0<—>x=T.

Ham s ¢6 2 tiém can ngang y = i%
TOANHOC /[

S6 503 (5-2019)
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VX +2

Thidu3.Cho f(x)=

X
Gidi phuong trinh: f(X) = x.
Loigidi.
P -2
Taco: f'(x)=

X2NIX% +2

Ta c6 bang bién thién

X —00 0 +00

f(x) | —1

~

—00

\1

TH1: véi x € (0; +00) thi tap gia tri ham sb khi
nay 1a (1; +0).

x2+42

712 3712
Suy ra () =~ = s
Theo két qua 1 thi

flOO(X) =X fz (X) =X

@«/3x2+2_ +2
N X' +2

X -x-2=0x=42.

TH2: v6i x € (—o0;0) thi tap gia tri ham sb khi

X2 +1

nay Ia (—o0; —1). f,(X) =~

’XZ
x2+2+2 V3x2-
2 3xc+2
Suyra f,(x) = == 5

X

Theo két qua 1 thi

fo(X) =X f,(X)=x

$6 503 (5-2019)
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N3 +2 3x2+2_x2
iz T

X X -2=0cx=—/2.

Vay PT da cho ¢6 2 nghiém la X = ixﬁ.

X+x +3
X

Thi du 4.Cho f(x) =
Giai phuong trinh: fy(X) = x.
Loigidi.

-3

X2x? +3

Ta c6 bang bién thién

Taco: f'(x)=

X —o0 0

fx)| 0 00

™~

—00

\2

Xét trén ting khoang (—oo; 0)va (0; +0) thi f(x)
déu thoa man két qua 1. Do vay

fe(X)=x< f(x)=x

@x+x+3_x@ @[ x =-1
-_ e x:1+3V§.
/2
Thi du5.Cho f(x)= 2 XX =2 VX+1
2++Ix2 +1

Giai phuong trinh: f,.,, (X) = X.
Loigii.
1+ Z(X + \W)
I+ 2.(2+xlx2 +l)
Suy ra ham s6 dong bién trén R.
fa (X) =X = f(X) =X

X+x2 +1
SN Tt oy o (1-WX +1=x
2+4x% +1

Taco: f'(x)=

5 > 0; VX




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

X1-x)>0

=N
(x—l)2 (X* +1) = X
O<x<l

~ (x2 +1—2x)(x2 +1)=x

O0<xxl

i (x+1—2j(x+l)=1
X X

1422421
. = > .

=X
Tuong tu:

[y2
1.Cho f(x)=XtVX+1

2+x% +1

Gidi phuong trinh: f,,,(X) = X.

:1+\/_—«/2+2J§
2

X+x2 +1
%+\/5X2 +1

Giai phuong trinh: f.g,, (X) = X.

_9+x/1_7
8

Ps: X

2.Cho f(x) =

Ps: x

X+ +1
m++x2 +1

Gidi phuong trinh: f (X) = X.

Téng quét: f (x) =

Pua vé gidi phwong trinh:

(x+l—2}(x+lj:(m—1)2
X X

Dé c6 nghiém khdng qué xau khi nay ta chon m
thoa man: 1+(m-1)° c6 dang binh phuong cia
7

sb hitu ti chang han m:l;mzz;m:—;....
4 4 3

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019
Loai 2: Ham hep cho & dang biéu thic.

Chang han f(x) = f(x) =3+ x

fo(x) = /3+\/3+x
f3(x)=\/3+ /3—|—\/3+x

fa(x) = 3+J3+ /3+\/3+x

Dén day néu mudn tao PT( it can ta chon f,(x)
hodc f3(x)) nhiéu can ta c6 thé chon f,(x) dé
duoc PT:

Thi du 6. Gidi phurong trinh:

\/3+\/3+ 3+V3+txr=x (1)

Loigii.

DoVT(1) > 0nénx > 0.

D& thay f(x) = /3 + x dong bién trén khoang

(0; +00) va c6 tap gia tri 1a (v/3;+o0)la tap con
cta (0; +0) nén theo két qua 1 c6

Defi)=xefx)=x

x>0 2
SV3i+tx=x=x“—x—-3=0

_1+V13

(=1
x 2

Dé tao ra PT kho hon ta chon f(x) = /3 + 2x

Ta duoc:

TOAN HOC
“quéit?;é 9
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Thi du 7. Giai phuong trinh:

\/3+2 3+2V3+2x=x (1)

Léigidi.

DoVT(1) > 0nénx > 0.
D& thay f(x) = /3 + 2x dong bién trén khoang

(0; +00) va co tap gia tri 1a (V3;+o0)la tap con
cua (0; +o0) nén theo két qua 1 c6

Mefi=xefx)=x

x>0
oVit2x=x=x2-2x—-3=0
S x = 3.

Néu chon f(x) = 1+ v2 + 3x

Ta duoc:
Thi du 8. Gidgi phuong trinh:

1 +\/5 +3./5+3.V2+3x=x. (1)

Loigidi.
DoVT(1) > 0nénx > 0.

D& thdy f(x)=1++2+3x dong bién trén
khoang (0; +90) va 6 tap gié tri 1a (1 + v3; +0)

14 tap con cua (0; +o0) nén theo két qua 1 c6
Defiix)=xeflx)=x
©1+V2+3x=xeoV2+3x=x-1

o©2+3x=x*-2x+1v6ix=>1

5++/29

= = .
X 2

$6 503 (5-2019)

10 Togisec

Thi du 9. Giai phuong trinh:

\/7+\/1+\/7+\/1+x=x. (1)

Loigidi.

DoVT(1) >0nénx > 0.

D& thidy f(x) =+v7++1+x dong bién trén
khoang (0; +00) va c6 tap gid tri 12 (2v2; +)

2 tap con cua (0; +00) nén theo két qua 1 c6

Defh=x=fx)=x

N /7+\/1+x=x(:>7+\/1+x=x2

eVi+x=x*-7

e 14+x=x*—14x2 + 49 véix > 7
©(x—-3)(x3+3x*-5x—16)=0
Sx=3

Vix >+V7nénx3+3x2—5x—16

=(x3-5x)+(3x2-16)>0
Thi du 10. Gidi phuong trinh:
3\/1 +2V1+2VT+2x=x (1)

Loigigi. D& thdy f(x) = Y1 + 2x ddng bién trén
R nén theo két qua 1 co

DMef=xefkx)=x
oVl+2x=xox3-2x—1=0
ox+DE*—x—-1)=0

1++5
ox=—-1Vx = >




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Thi du 11. Gidi phuwong trinh:

,
J1+44 1+4Vi+4dx=x (1)

Léigidi.

DoVT(1) > 0nénx > 0.

D& thdy f(x) = V1 + 4x ddng bién trén khoang
(0; +o0) vaco tap gid tri la (1; +0)

2 tap con cua (0; +o0) nén theo két qua 1 c6
DMefp=xefx)=x
oVitdx=xo1+4x =x*
oxt+2x?+1=2(x*+2x+1)

e @ +1)?= (\/Ex+\/§)2
ex2+1=V2x+V2dox >0

ox2—\V2x+1-v2=0

1+V2V2 -1

V2
Thi du 12. Gidi phuong trinh:

X =

3 e
J2+J6+ 2+V6+x=x (1)
Loigidi.

DoVT(1) > 0nénx > 0.

D& thdy f(x) =+2+36+x ddng bién trén
khoang (0;4+w) va cO tap gid tri la

(\/ 2 + V6; +00)
a tap con cua (0; +00) nén theo két qua 1 c6

Oefhx)=xsflx)=x

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

= /2+3\/6+x=x<:>2+3\/6+x=x2

oVe+x=xt-26+x=x2-2)3

o (x—2[x(x*—2x2+4)+2x* —4x2+7]=0

Sx =2
Thi du 13. Giai phuong trinh:

3 3 3
1— J1 _ - 1 VT=x=x
(vé trai c6 100 ddu can).

Loigidi.

Xét f(x) = V1 — VT — x Ia ham sé ddng bién trén
R. PT di cho tré thanh

foo @) =x=>f(x)=x=»f/1—v—1—x=x
e1-VI—x=x3(*
Paty = YT —x tr (*) taco he PT

{1—y=x3
1-x=y3

Trir vé voi vé ta duoc:

(x =& +xy +y* = 1) =0.(**
Cong vé véi Vé ta dugc:
(x+y)2-3xy(x+y)+x+y)—2=0

Tu (**) ¢6 x = y thay vao hé PT ta duoc:

3\/2(9 ++/93) + 3\/2(9 —/93)
V36

l-x=x3ex=

Te (**)cdx?+xy+y?>—1=0tacohé PT

{ (x+y)?—-2xy—-1=0
(x+y)P=3xy(x+y)+x+y—2=0

ToAnHoc 11
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Giai hé nay ta duoc nghiém(x;y) 1a (0:1),(1;0).

Vay PT da cho c6 3 nghiém:

3\/2(9 ++93) + 3\/2(9 —93)
V36

x=0x=1x=

Thi du 14. Gidi phuong trinh:

\/3— 9—-5Vy3—-v9-5x=x. (1)

Loigiai.

Ham s6 £(x) = /3 = Vo - 5x c6 diéu kién:
9-5x>0

{3 ~J9-5x>0

Suy raham s f(x) = v/3 - Vo - 5x c6 TXD I

[0:2] va 1 ham 6 déng bién cé tap gia tri I [0; V3]

<:>0£x£g
5

la tap con cﬁa[o; g] Ap dung két qua 1 c6

Defh)=xef)=x

= ’3—\/9—5x=x

eV9-5x=3—-x2véix <3
©9-5x=0B-x)eox(x-1)x*+x-5)=0
. ©x=0hoacx =1.

Cha y: Viéc ching minh ham sé

f(x) = /3 -9 — 5x dong bién trén [0;2] biang

dinh nghia hodc dao ham

/ 5 9
= ; Vx € 0;—
f(x) 4\/3—\/9—5x.\/9—5x>0v ( 5)

Vi véy & thi du khac viéc chimg minh tinh dong
bién,nghich bién cua cac ham sé tac gia xin khong
trinh bay trong loi giai.

TOAN HOC
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Tuong tu.
Gidi phuong trinh:

js 9-43-V9—dx=x.(1)

Loigidi.

Ham sb f(x) = v/3 - V9 — 4x c6 dk:
9-4x>0 9
{3_mzo©°“z

Suy raham sé f(x) = /3 -9 — 4x ¢6 TXD la

[0; %] va 1a ham sé ddng bién co tap gia tri 1a [0; V3]
la tap con cua [0; %] Ap dung két qua 1 c6

Defh=xefx)=x

= ’3—\/9—4x=x

VI —4x =3 —x2voix <3
©9-4x=0B-xD2ox(x—2)x2+2x-2)=0
o x=0hoicx =—-1++3.

Gidai phwong trinh:

\/4—\/167 4—V16—-7x=x .

Ps:x=0;x =1.

Thi du 15. Gidi phuong trinh:

\/72.J1o4. 7-2410—4x=x . (1)
Loigiai.

Do VT(1) khéng &mnénx > 0
Ham sb f(x) = V7 - 2.4/10 — 4x

c6 dk:
{10—4X20

f=—
7-2410-4x>0

_9 cxs<
16

N o



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Suy raham s f(x) = /7 — 2.4/10 — 4x xét trén

doan [0; ;] va 1a ham s dong bién c6 tap gia tri la

[\/7—2\/10;\/7]

I 5 631
Xét V7 —2.V10 — 4x SE@..axsﬁ.
V7= 2VI0 = 4x >;©..@x>%.

PT da cho c6 dang:f>(x) = x

. 631
Voix >—
olx > s

thi do f(x) dong bién nén

5
foo>f(a) =3
Khi nay f, (x) khong ton tai.

V60 <x < % thi tap gid tri cua f(x) la tap con

cua [0;%]
Ap dung két qua 1 ma rong c6
) =xo f(x) =x

That vay
* Giast X, la nghiém cua phuong trinh f (x) = x
suy ra
fi(%) = T00) =% = F(f(x)) = F(x) =%

= £,06) =% = £,06) = £ (£,00)) = () =%
Bang quy nap ta cd f, (%) = X,
Suy ra X, la nghiém PT: f (X) = x.
Vay f(x)=x= f,(X)=x.
« Gid sur X, la nghiém cua phuong trinh f_ (X) = X
nén co T, (X,) = X%,. Gia sir f (X;) > X, thi do ham s
y = f(x) ddng bién trén [0; ;] nén

F(FOO) > F00) > % = () > %

= 1,06) = F(£,06)) > (%) > %.

Bang quy nap ta cd f_(X,) > X, mau thuan véi

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

glé S& fn(XO) = XO
Do d6 chi xay ra f (X,) = X,. Suy ra X, la nghiém
cua PT: f(x)=x.Vay f, (x)=x= f(X)=x.

MHef=xo /7—2.\/10—4x=x

S 7 -2.410 — 4x = &°

S 2V10—4x =7 -«
{ 7-x*20
4(10 - 4x) = (7 - ©&°

PT da cho c6 2 nghi¢ém
x=14+V2x=-1++10
Twong tu.

Gidi phuong trinh:

Jsz.\/nz;. 8—211—4x=x .
DS: PT da cho c6 2 nghiém
x=1+V3;x=-1+V11

Thi du 16.Cho f(x) =1+

[x* +1
a)Gidi phuong trinh: fy(X) = X.
b)Gidi phuong trinh:

X+x2+1

1+ = =X
\/(x+\/x2 +1) +x2+1
L oigidi,

f1(x) =

1
>0
«f(xz +1)° g

Suy ra ham s6 dong bién trén R.

a) f,(xX)=x< f(x)=x
olr =X (X=DYX* +1=x

X2 +1

13

TOAN HOC
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x(x-1) >0
=N
{(x—l)2 (X* +1) = X

x<0
P Xx>1
(X +1-2x)(X* +1) = x°
x<0
x>1

x+——2j(x+—) 1

2

X+~Ix2 +1

=1+ﬁ+«/2\5—1.

b) 1+ =X

2
\/(x+\/x2 +1) +x%+1

(Chia Ttr va mau cho Vx2 + 1)

< f (x)=xc> f(x)=x

\/x +1
{x(x—l) >0

<1+

< (x—1)2 (X* +1) =%

x<0
P x>1

(x2 +1—2x)(x2 +1)=x°

x<0
x>1

|
feeddord

14 ToRueC

=x < (X=Dyx* +1=x

$6 503 (5-2019)

1+ \/E + \éZ\ﬁ -1
> .
Cau b) c6 thé @é ¢ dang khé nhin ra dgng ham
hop la
Gidi phuong trinh:

X+x2 +1

1+ =X
\/3X2 +242xUx% +1

Thi du 17.Gidi phuong trinh:

S X=

(vé trai c6 100 ddu can).
Loigidi. PT xéac dinh trén doan[0;1].

Do f(x) =1—y1—/x

dong bién trén doan[0;1] nén

Defy(x)=x<f(x)=x

ol-1-YX =x o 1-x=y1-Vx

S1-Yx=1-2x+x* & x> —2x+x =0

& XWX -D@x+1-B)(2x +1+5) =0

3-\5
2

< x=0hoicx=1hodcx =

Thi du 18. Gidi phuong trinh:

1+\/71+4. —-1+4/-5+4x=x . (1)

Loigidi.

Xéthamsé f(x) = 1 + /=5 + 4x ¢6 TXD la
E; +00) va 1a ham sé dong bién c6 tap gia tri la
[1;+00).

Co1++=5+4x < e S<x < —

1+x/—5+4x2%@x2%

PT(1)co DK 1a

1 4+4J-1+4V"5+4x>0

_ 20769 81
o x> 20769 81
X =716384 " 64



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Suy ra véi x = 2979ty f)=1++vV-5+4x la

16384
ham s ddng bién co tap gia tri la tap con cua

3+

Ap dung két qua 1 mo rong cé
Defi)=xefx)=x

That vay
* Giast X, la nghiém cua phuong trinh f (x) = x
suy ra

fi(6) = () =% = f(f Q)= f (%) =%
= (%) =% = (%) = F(f,00)) = f (%) =%,
Bang quy nap ta cd f (%,) = X,
Suy ra X, 1a nghiem PT: f (X) =x.
Vay f(x)=x= f (X)=x.

20769
o GiasuX, 2 16384 14 nghiém cta phuong trinh

f.(X)=x
nén co f (%) =%.Gia str f(X))>X, >%th‘| do
ham séy= f(x)dong bién trén na khoang
E;+00) nén
FOEOQ) > F(x) > % = F,(6)>X
= f300) = F(£,00)) > (%) > X%
Bang quy nap ta c6 f, (X,) > X, mau thuan véi
giast f (%) =X,
Tuong tu néu§< (%) <X tacof (X)<X
mau thuan voi f, (X)) =X, .
Do d6 chi xay ra f (x,) = X,.Suy ra X, 1a nghiém
cuiaPT: f(x) =x.Vay f. (X)=x= f(X)=x.
Nhu vay
MDel+V-5+4x=x

SV-5+4x=x-1

© —-5+4x=(x-1)*Sx=3+1/3.

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Thi du 19. Giai phuong trinh:

5, -
x x2+12 -
x°+12 <5+14x2+78) 12 _ 3x i
14x2+78 (i xS 4+12 )2+39 =7 W
2 ' 14x2+478
Loigiai.
PT(1) trong duong
x x5+12 5
l(£+ x54+12 )_|_ <E+14x2+7s) iz X @
2\2 " 14x2+78 X %5412 )
14(—+—2—) +78
2 14x4+78
, N I x x5+12 4,
Xéthamso f(x) = 7+ 75275 ©0

, 1 3x(7x% + 65x3 — 56)
f&) =2+ =G+ 3072
_ 21x°® + 244x* + (546x% — 168x + 1521)
h 2(7x% + 39)2 >0
(546x2 —168x + 1521 > 0 do c6 A< 0)
Suy ra f(x) ddng bién trén R. Theo két qua 1 c6:

@)e ) =xefx)=x

x x> +12

[—3 —_— =
2t Taxzr 78"

x> —7x3-39%+12=0
S x?2+3x—-1DK3-3x2+3x-12)=0
@ +3x—-1D(x-13-11)=0

-3+ V13
=fo=1+3\/11

o x
Thi du 20. Gidi phuong trinh:

\/\/x+\/2+x+ 24+Vx+V24+x=x . (1)
Loigigi. DoVT(1) > 0 nénx > 0.

D& thdy f(x)=+x++vV2+x dong bién trén
khoang (0; +00) va c0 tap gia tri 2 (V2; +0)

la tap con cua (0; +00) nén theo két qua 1 c6

DMehmh=xefkx)=x

o fx+\/2+x=x=>x+\/2+x=x2

oV2+x=x*—x
S2+x=xt—2x34+x*vsix>1

ox-2)+x+1)=0x=2.

ToANHoc 15
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Thi du 21. Gidgi phuong trinh: 5

S——=x .eox=1
! =Xx ) 3+2v3—x
1
24 - ——L
z+ 272+\/12Tx Thi du 22. Gidi phuong trinh:

Léigidi.

=X 1

Do VT(1) > 0 nén x > 0. PT(1) xac dinh trén
ntra khoang (0;2]

Loigiai.
X A _ 1 A A A ,
De thay f(x) =575= dong bien wén nia 5y yr1y 5 0 nen x > 0. PT(1) xdc dinh trén
khoang (0;2] va c6 tap gia tri 1a (2”_ ;] nira khoang (0;1]
A ) , p X e _ 1 A X A ,
nén theo két qua 1 ¢ Dé thay f(x) = dong bién trén nua

(D6 fil) =50 F) = x khoang (0;1] va c6 tap gié tri 1 (% :1]

1 N : .
o—— —yxo2x+xV2—x=1 nén theo két qua 1 co
2+V2—x
Sxvz-x=1-2x W e fr=xefx)=x
1
2 3 = 2 4 1
o 2x°—x° =(1-2x) UO’leE PN —xox+i—x=1
34413 1+v1—x
@(x—l)(x2+3x—1)=0@x=ﬁ oxVl-x=1-x
Téng quat: e x?—x3 =1 -x)?

,= _ _ 2 _ —
Vi f(x) = e mta co Sk-1Dx‘+x—-1)=0
Giai phuong trinh: -1++5

a eox=1Vx=—F7r—
=X 2
b+c. |d - ————— Gidi phuong trinh:
\/ R 1 .
Vi a,b,c,d 14 cac s6 thuc duong thoa man = < d. 142 ot
. b 142, [1-— 1
Thi du: Giai phuong trinh: NI4T x
5 bs:

=X

5 x=1Vx =17
3+2/3 S -

Thi du 23. Gidi phuong trinh:

HD: Do VT(1) > 0 nén x > 0. =X (1)

Dé thay f(x) = = dong bién trén (0;3] va

3+2+/3—

cotiapgiatrila (3+2\/_ §] Loigidi.

Do VT(1) > 0 nén x > 0. PT(1) xac dinh trén

nén theo két qua 1 c6
nira khoang (0;1]

Defhx)=xeflx)=x

16 ToAN Hoc
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Mot s& dang todn cd chird ham hop f(f(...(fx))...))

D& thiy f(x)= ddéng bién trén nira

1
1+v2-2x

khoang (0;1] va c6 tap gia tri la (1 5 1]

nén theo két qua 1 co

Mefm=xef@)=x

1
o— xS x+xv2—-2x=1
14++2-2x

xV2—2x=1—x
& 2x? —2x3 = (1 —x)?

sSkx+Dx-1D2x—-1)=0

1
f—1 = = —
X Vx

Gidi phuwong trinh;
1

° |4 3
1+2. “37?
|
[ %2 P12 33 3
\ \ +2.4/3-3x

ds:x=1Vx=l.
4

Gidi phuong trinh:
2

10
243, ‘\‘5— :
|
‘\ 2+3. ‘\572 312ﬁ
\ \ +3.V/5-5x

ds:x=1Vx=%E.

Thi du 24. Giai phuong trinh:

=x (1)

Léigidi.

Do VT(1) >0 nén x > 0. PT(1) xac dinh trén
nira khoang (0;1]

D& thay f(x) = dong bién trén nua

1
V2+V1—x
khoang (0;1] va c6 tap gié tri I (% :1]
nén theo két qua 1 c6

Oefhx)=xsflx)=x

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

1
5 =
24+V1l—x
bitvVl—x=a €[0;1)
S1-a?)2R+a) =1
o @+a*—-2a—1)(a*+a-1)=0
-1++5

2
(doa®+a?—-2a—1=(@*-1)+ala—2)<0)

—-1++5 -1++5
2 2
Vay PT da cho c6 1 nghiém x =

2

edt+a-1=0ea=

a =

>x =

—1+/5
2

Thi du 25. Gidi phuong trinh:

f“

ufigidi.

=Xx @)

D& thdy f(x) = (V2)  ddng bién trén R
nén theo két qua 1 cé

Mefitt=xeflx)=x
o(W2) =xe(V2) —x=0(2)
Xéth(x) = (vV2)" —x

h'(x) = (\/E)xln(\/z) -1=0

1
X = lOgﬁ <m) = Xp

Bbt
X —00 2 xo 4 +00
+o0 / +o0
\0 0
h(x) /
h(xo)

Turbbtsuyra(Q)eox =2V x = 4.

TOANHoC 17/
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Thi du 26. Giai phuong trinh:

CONA

Léigidi.

=X Q)

~ r x N r
D3 thdy £ (x) = (%’/§) ddng bién trén R
nén theo két qua 1 co

e fA=xo f@)=x
@(%)xzx@(i/?)x—xzo (2)
Xét h(x) = (3\/§)x —x

R = (3) m(¥V3)-1=0

S x= log3\/§<m> = Xg

Bbt
X —00 3 Xo 27 +o0
+o0 / +o0
\o 0
h(x) \ /
h(xo)

Tubbtsuyra(2) ©x=3Vx =27.

Mé rong 2. Do cac nghiém (néu co) tuong tng
v6i mdi n s& 1am xuat hién day sb gébm cac
nghiém caa PT ham hop.Sau day 1a mot s6 ham
s6 ma ta thu gon duoc ham hop bang quy nap.
Dic biét ta co cc bai toan lién qua toi day sb
ciing kha da dang.Sau day 1a mot s6 thi du

X
Jx*+a

Thidu 1. Cho f(x) = véi-l<a<1 Biét

lim fn(l):\/E.

: 1
a)Giai phuong trinh : f,54(X) = 5>

TOAN HOC
18 &crusioé

kL $6 503 (5-2019)

b)Giai su phuong trinh : f (X) = \/35 c6 nghiém la

x,,. Chirng minh x,, 1a hing sé.

- 1
c)Giai sir phuong trinh : f, (X)= > c6 nghiém la

32

, . 2 N X
x, , ching mlnhH <x,<lTimndéx, < e

Loigidi.
Taco: f(x)= X
X’ +a
X
fZ
fz(X): X2+a :\Il X2 :
\/ 2x ta (l+a)x“+a
x> +a
3 X
42
a 11x2+a2
X
a’-1,
X*+a «
f(x) =2t == .
X a -1, 3
———+a X* +a
a“ -1, a—-1
X*+a
a_

Bing quy nap va ap dung tinh chat cua cdp s6 nhan
ta duoc:

< lim ézﬁ
n—>+o0 1_an . 3
+a
\/l—a
1 3
oY== ad=—
1 3 3
l-a

a)Giai phuong trinh : f,y,4(X) 2% xin danh cho ban

doc.

N

b)Vsi a= %phuorng trinh : f (X) = 3



Mot s& dang todn cd chird ham hop f(f(...(fx))...)) Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

X 3

1 (x<0) c) Giai su phuong trinh : f, (X) = \f c6 nghiém la

(Zjn 3
-1 n X
3) 2 (Zj x,. Tim lim 20

X2+ =
1_3 3 © X
3
) ) Loigidi.
o -3, E X2 + Ej =0 TH1. a = 1.Bang quy nap ta dugc:
3 3 £ 0 X
n X) =
, 1 J3 Jnx? +1
S X == X=———. (dpcm).
3 3 lim f 9) =2 o lim_—t —0-3,
2 AP N 5 o \BIn+l 5
c)Véi a—gphuorng trinh : "(X)_E Vay a=1 loai
X 1 TH2.a # 1
< . =5 (x> 0) Bing quy nap ta duoc:
SN x
3) 2. (2 f, (x) =
2 X"+ — 1_an 9 n
1-2 3 X°+a
3 1-a
. . 1 1
e X=X :;_ Do lim f (9) = IIM ———==—
n 3 3 n n—+wo N—+w 1_an 9+an 5
1+3. > 1-a

1 nén ala sé thuc théamin —1 < a < 1

3)' _11,
D01<1+3.[§j <5 ivnzl Tacs lim fn(g):%

2
Suyra- <x, <1 . 1 1
< lim ———==

, 32 1 32 oo [ gn 5

Xétx, < —<= ; < . 943"
275 3 761 1-1a
1+3.| =
2 1 1 16
3)"_(3Y 19
<5 > 5] ©on >5, 1-a
Dén day giai tiép xin danh cho ban doc.
Thi dy 2. Cho f (x) = ———— .Biét o
%2 +a Tong quat:

lim f (9) == X

e T g 1 f(x)=
' ) S Jax’ +b
ATim lim f (D).

N—-+o0
3 f(x)= X khib # 1
b) Chang minh Vi moi n phuong trinh : f, () = = - f,(x) = o ib#
- 2 n
lubn c6 nghicm duy nhét 13 x, va x,, 14 hiing sé. \/a. p * P
ToANHoc 19
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S f(x)= khib = 1
" nax? +1
—X
2 f(x)=—— -
ax” +
- f,(0)= 1(b1n)x khib # 1
a~— x*+b"
1-b
n
51 (X)= (_13" khi b =
nax- +b"
X
3 (x)=—— -
ax +
X
- f.(X)= khib # 1
b" -1
'i/a. X“ +b"
b-1
X .
Sf(x)= khib =1
! nax® +1
X m>0
a , b
X m e
4)f = =
AN s X0
a , b
m S Tz

Tim ham f_(x)danh cho ban doc.

Thi du 3. Cho f (x) = biét

ax+b

a)Giai phuong trinh : f,(x) =1.

b)Tim lim £ (x).

c) Giai su phuong trinh : f (X) =-2c6 nghiém
la x,. Tim gia tri 16n nhit v nho nhét cua

TOAN HOC
20 &crusioé

kL $6 503 (5-2019)

X,.TIm gidi c&c gigi han sau:

X
lim =L
n—+w Xn
Léigidi.
TH1.b =1

Bang quy nap ta dugc: f (x) =

Suy ra f,(Xx)=

limx, va

N—+o0

X
nax+1

khong théa man gia

Tax+1
e X
thiét f.(x\)=——
(9 129x 128
TH2.b =1
X
f X) =
() ax+b
X
f(x)=_ax+b _ X
Z(X) ali_i_b a(b+1)x+b2
ax+b
B X
-
a2 Ly ip?
b-1
X
2
a.t;)_llx+b .
f3(X): _X - ]
S R L
a——x+b? -
b—
5 X
Bang quy ngp dugc: f,(X) = —5—
a——x+b"
b-1
Do f.(X)=—>— hay
! 129x 128
X _ X
b’ -1 ., 129x-128°
a. X+Db
b-1
nén ta co hé

b7-1 _ _
{a.bj—129®{a—3

b’ =—-128

b=-2

Dén day cau a va b xin danh cho ban doc.



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

¢) Phuong trinh : f (X)=-2

X
= 1 =2,
3.2 =L oy
-3
= X =-2

(1+(—2)”)x+(—2)" B

1 n
n+ .l-=1-2
n+1:_2 +(_2) 1 =_2 ( 2)
' n+2 ) n
% 3+(-2) 3.(—1j +4
2
Nhu vay
2

X\=——
(-3 ] -2
2

+Vé6in = 2k ta duoc:

—>—§£xn<—1
5

+Voin =2k — 1 ta duogc:
2

n 2k-1
5[4

—-1<X, s-ﬁ
7

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Vay —%S X, s-ﬂ

7
4
max x, =——
-
: 8
minx, =——
lim x, = lim ;nz—l
n—+w n—=0w0 1
3(-3) -2
2

. X .
lim =2 = lim(-2.

n—>+o ¥
n

Tong quat dang nay 1a ham sé:

F(x) = mx X

ax+tbh a b

m m
Thi du 4. Cho biét f(x) = (x —1)* +1

m=0

1)Tim n dé phuong trinh £, (x) = % c6 nghiém

x=1+9L.
vz

2)Biét phuong trinh f, (x) = > c6 nghiém
X,.Tim limx,,.

Loigidi.

Taco

i) =@x—-13+1

L) =((x-123+1-1D3+1=(x-1+1
£ =((-1D°+1-1°+1=@-1D¥ +1
Béng quy nap ta duogc

i) =@x-1¥+1

3

Df@=te@x-1¥+1=3

& ( —1)3n—1=> —1+3nl
x —29%% 2

1)Phuong trinh f, (x) = ;cé nghiém

TofnHoc 21
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x=1+9—.
vz
1+3n1 1 !
=14 = + ==
2 V2
1 1
by 111

Dfi=te@x-D +1=2

e@-1D=tox= 1+3n11+(3)31_n
2 B 2 2
suy ra

1

limx, = lim<1 +(3 )_"> =1+ (%)0 =2

Thi du 5. Cho biét f(x) = (x — 1)3 + 1

1)Biét phuong trinh £, (x) = 4 c6 nghiém x,, Tim
n biét 1 = ¥,

—Xn+1

2) Biét phuong trinh £, (x) = 4 ¢6 nghiém x,, Tim
N biét X, 1120 = X7,

3)Biét phuong trinh £, (x) = 4 c6 nghiém x,, Tim
. 9 2
n biét (logs(x, — 1)) = (logs (X3p442 — 1))

4) Biét phuong trinh £, (x) = 4 c¢6 nghiém x,, Tim
nbidtx, > 1+ " y/32"

Loigidi. Taco

) =@—-1)3+1

L) =((x-1P+1-1)°+1=x-1"+1
O =((-1D°+1-1°+1=@-1D¥ +1
Bang quy nap ta duoc
fl)=@-1D¥+1
Nf=4eox-13"+1=4

(:)(x—1)3n=3
n 1
Sx=x,=1+"V3=1+37

2 2 TOﬁ!:ﬁ kwe $6 503 (5-2019)

1
Suyrax,,; =1+ 33"+

1—x, 333\/6
1 Xn+1
e 2
PN — 333 & 337 — 333

on+1=33<n=32
1
2)xp 11982 = 1 + 3371982

1
Xy, =1+ 3577

1

1

X120 = X7y © 1 4 33792 =1 4 357

on+120=7"nen=20

1
3)x3p442 = 1+ 335782

(1093 (x, — 1))9 = (1093(x3n+42 - 1))2

N0 1o\2
& <l0g333_") = <l0g3333n+42>

1\’ 1\
c’(?) =<33n+42>

1 1
C)BW 33n+84=)9n—3n+84
on=14
4)x, =1+ /3"

1

o1+ 33> 14+ /32

12 1 2"

& 337> 38888 & — >

3"~ 8888

© 6" < 2020 & n < loge8888 ~ 5,07

one€{l;2;3;4;5}

Thi du 6. Cho biét f(x) = (x — 2)3 + 2.

a)Biét phuong trinh f,(x) = m c6 nghiém

x =5Timm.
b)Biét phuong trinh £, (x)

=m c6 nghiém x, Vvai

moi n.Timn biét x; —x, = 6.

Léigidi.

Taco



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

fi) =(x—2)3+2

L) =((x—-2P°+2-2*+2=(x-2)"+2
fr0) =((x=2)°+2-23+2=(x-2)" +2
Bang quy nap ta dugc

[ = x=2% +2

a)Phuong trinh f; (x) = m c6 nghiém x = 5
oG-23+2=m

em=2+3%

b)Xét phuwong trinh

fioo(x) =m

ex-2%4+2=m

ex-2%4+2=m

@xzxn=2+3n\/m—2

x3=2+NVm-2
x4=2+81\/m—2

C6X3_X4 =6

o2+ V¥m-2-2-"Vm—-2=6

o Vm—-—2-VYm-2-6=0

o (Vm=2) - m-2-6=0

1

o Nm-2=2

om=2+281

Thi du 7. Cho biét f(x) = (x — 2)* + 2

a)Giai phuong trinh f5(x) = 18.

b)Biét phuwong trinh f, (x) = 18 c6 nghiém

x =2+ "°Y2 Timn.

¢)Biét phuong trinh fio (x) = a c6 2 nghiém
X1; X, thoa mén |x; —x,| = 6 . Tima.
d)Biét phuong trinh f;(x) = a c6 2 nghiém
X1; X, phan biét thoa mén

[x; — 1| + |x, — 1] = 2 .Tima.

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

e)Biét phuong trinh £, (x) = a ¢6 2 nghiém
X1; X, phan biét thoa man
|x1—1|+|x2—1|=6.

Loigidi.

Taco

fit) = (x—2)% +2

) =((x-2)*+2-2+2=(x—-2)"+2
i) =((x—-2)*+2-2+2=(x—-2)%+2
Bang quy nap ta duoc

£ = (x—2)% +2

a) fs(x) =18
©x-2)2+2=18(x-2)*=16

ox=2+*V16=2+12

b) Phuong trinh £, (x) = 18 ¢6 nghiém
x=2+%2

& (x—2)%" +2=18conghicmx = 2 + V2

o 2"
2 =2"c—=45n=28

64

¢) Xét phuong trinh

froo(x) =a

©x—-2)9042=¢g

o (x—-20=q-2
ex=2+"Ya-2 véiaz=2
Suyralx; —x,| =6
el2+"™a-2-2+"Va-2|=6
o [2Ya=7| = 6= ™Ya=2=3
©x =2+ 3200

d) Xét phuong trinh

fix) =a
©x-2)°+2=a

23

TOAN HOC
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ox-2)1%=a-2 (vd nghiém)

; _16 —
ox=2+%a-2 véia>2 TH2:1— Va—2<0&®a>3

fo(x) = a c6 2 nghiém x;; x, phan biet & a > 2 (Nel1+ Va-2-1+Va—2=6
ey = 1]+ |x, — 1] = 2 o%a-2=3sa=2+3,

s+ Wa=2-1+2-Na=2-1]=2  yzya=2+3"

, . L _ . 3
®|1+1m|+|1_1m|=2 Thldl.18 Cho bletf(x)—(x a) + a.
o1+ %a—2+ |1 _ 16\/m| 2 ) 1)3iét Ifhuong\, trink_lr fn(x) = m co nghiém x,, voi
moi n.Tim a va m biét limx,, = 8 vax; =3
THI1-%a—-2>0o2<a<3 2)Biét phuong trinh f,(x) = m c6 nghiém x, Vi

moi n.Tim a va m biét limx,, = 4 vax, = x3 + 24

Nel+ Va—2+1-%Va—2=2

Loigidi.
(ludn dang) )
16 Tacd
TH21-"Ya—-2<0 >3
¢ ca i) =x—a®+a
Wel1+Va-2-1+Ya-2=2 L@ =((x-aP+a-aP+2=(x-a)’+a
o Wa =2 = 0 (vd nghiém). 0 =(-a’+a-a) +a=@-a) +a

‘ Bang quy nap ta duoc
Vaycacgiatriacantimla2 < a < 3. .
i) =@x—a)? +a

e) Xét phuong trinh

o = _ 3" _
fe(x) =a Cof(x)=me(x—a) +a=m
Sx-2)"%+2=a ox=x, =at+’Vm=a

— 7216 — 4 _ 1
©x-2)"=a-2 ©x=x, =a+ (m-—a)"

16 &

Sx=2+ Va-2véia=2 1)C6 limx, = 8
= a c0 2 nghiém x;; han biét >2 ..
fe(x) =a ghiem x;; x; p It =a (:>1im(a+(m—a)3“)=8
lx; =1 +[x; — 1] =6

eR2+Wa=2-1+2-Wa=2-1|=6

©a+t(m-a)l=8a=7

Véia=7thixg=7+VYm—-7=3

7

e1+Wa=2|+]1-%a—-2|=6 —_
@1+16\/a—2+|1—16\/a—2| =6 (%) om—7=(—4)? = 25

2
=14

TH1:1-%a—-2>0e2<a<3 eom=7-25
Nel+Va-—2+1-%a-2=6 2)C6 limx, = 4

24 TleNuﬁ';'t?:g S6 503 (5-2019)



Mot s& dang todn cd chird ham hop (... (fx))

1
@lim(a+(m—a)3“)=4
©a+(m-a)l=3<a=3
Véia=3thix, =3+ Vm—3
X3 =3+ Am -3
XZZX3+24

©3+Vm—3=3+Vm-3+24

©Vm=-3-"Ym—-3-24=0

o (WVm=3) - W¥m-3-24=0

o’ VYm-3=3om=3+3%

Thidu 9. Cho biét f(x) = Vx + 9 —

)

1)Biét phuong trinh f, (x) = —12—9 ¢6 nghiém x,, voi

moi n.Tim limx,
2)Biét phuong trinh f, (x)

moi n.Tim limx,,.

Loigidi.
Taco
fi)=Yx+9

fz(x)=3 3Vx+9—9+9—9=91/x+9_
A& = |Yx+9-9+9-9="x+9—

Bang quy nap ta duoc

frlx) = 3n\/x +9-—

) 19
1) ¢6 f,(0) = ==

an 19
S Vx+9-9= Y

NEF = -
PN =——
x 2

37’.

@x:xn:—9+(—§>

1
limx, = lim (—9 + (— E) ) =-9

1 . N , -
=3 ¢o nghiém x, Vvoi

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

1
2) ¢6 f,, (%) =5

(:)3nx+9—
+9 = 19
c> =
Va 2
19\%"
@xzxn=—9+(7)

19\*"
limx, =lim| -9 + <7) =400

Thi du 10. Cho biét f(x) = Vx — 2 + 2.

1)Biét phuong trinh £, (x)
moi n.Tim limx,

2)Biét phuong trinh f, (x)
moi n.Tinh B, = (x; — 2)(xy — 2) ....

5 . L.
=7 ¢o nghiém x, Véi

9 . . s
=, ¢o nghiém x, Voi
(xn - 2)

3)Biét phuong trinh f,(x) = 6 c¢6 nghiém x, VGi

moi n.Tinh B, = (x; — 2)(xy — 2) ...
Tim n biét log,P, = 9% — 3

Loigidi.

Taco

) =Yx—2+2

(xn - 2)

h= [ x—2+2-2+2="Yx—2+2

Bang quy nap ta duoc
frlx) = 3n\/x —-2+4+2
Ded ful) =5
®3n\/x—2+2=g

n

3 5 1
o —2==
x 2

1
®x=xn=2+(§)

1"
limx, = lim <2 + (E) > =2

9
2) c6 f, (x) :Z

@3"\/x—2+2=2

311

TOAN HOC
& l.léitlje

S6 503 (5-2019)
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n 1
e’ Vx=2==

n
@x=xn=2+(Z>

B, =0q—2)(3 —2) . (x, —2)

3Ncdf,(x)=6
<=>3vm+2= 6
o Vx—2=4
ex=x,=2+4"
B =01 —2)(x —2) ... (x, — 2)
=43 43" 47

n_g

3
1 2 - - 1
= 431354437 _ g3 23" *1-3

log,P, = 9% — 3 & log,2%" '3 =98 3

o3l _3=98_-3on=15

Thi du 11. Cho biét f(x) = vVx — 1+ 1.

1)Biét phuong trinh f,(x) = 3 c¢6 nghiém x, Vi
moi n.Tim n biét x,, = 129

2)Biét phuong trinh f,(x) = 3 ¢6 nghiém x, Vi
moi n.Tim n biét 11_’“—"“ < 2888

-~
3)Biét phuong trinh f,(x) = 3 ¢6 nghiém x, Vi
moi n.Tim n biét x,,, + 2% <27(x, — 1) +5
4)Biét phuong trinh f,(x) = 3 ¢6 nghiém x, Vi
moi n.Tinh B, = (x; — 1)(x; — 1) ... (x, — 1). Tim
ndé p, > 32*"-2"*0+63

5)Cho biét phwong trinh f,(x) = 11 c6 nghiém x,,
1a sb nguyén c6 bao nhiéu chir s6 va ching minh
tong cac chir s6 cua x,, khong phu thudc vao n.Tim n
dé phuong trinh f,(x) = 11 ¢6 nghiém c6 65 chir
$6.

6)Biét phuong trinh f,(x) = 3 c¢6 nghiém x, Véi

. i (n+l)(n27n+6)
moi n.Chung minh x, =1+ 2 6

26 ToRues

$6 503 (5-2019)

Ding thic xay ra khi nao?
Tac gia: Vit Hong Phong
Loigidi.

Taco

A =Vi—1+1

£,(0) = /\/x—1+1—1+1=4\/x—1+1
fi(x) = /4\/x—1+1—1+1=8\/x—1+1

Bing quy nap ta duoc
f0)="Vx—1+1

() =3 Vx—1+1=3
ex=x,=1+2%"

x, =257 &1+ 22" =257 22" =28
e2"=8en=3

2) xp; = 1+22" =14 222"
1 — Xn+1
1—x,

22.2" .
=3 — < 2888 o 2% < 2888

< 2888

© 2" <888 e n<log,888 ~98
one{l23,..,9}
) xpeq +221 <20, -1 +5

1422 4232 <27(1 427" —1) +5
& 14222 4232 <217 22" +5

n 2 n
o (27) - (2" -2+ 216 +2)2?

+ (1 —-2)(26+2)<0

210 -2 <22 <216 1 227 =216
o2"=16n =4.
Chay: 28 < 216 — 2 < 216 < 216 4 2 < 232
Suy ra c4c s6 hgng lién tiép cia day so 22" 1a
28. 216. 232
HP, = (x; — Dy — 1) o (x, — D).
=22 22 27"
= p2l4+2% 442" _ p2"-1
P, > 32%"-2"*6415

e 22" -1 5 322 -2nthys



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

2" —1> (22" — 64.2" 4+ 63)log,3 (ldy looga

co s6 2 hai vé)
2" —1> (2" - 1)(2" — 63)log,3

1> (2" -63)log,3

1
(:)2”<63+l

=63 +1log;2<63+1
og23 + 0g32 < +

&n<5.

B f)=11e*Vx—1+1=11

ex=x,=1+10"

x, =1+ 102" 1456 ¢6 2" + 1 chir s6 c6 dang

100 ...001 trong @6 cé 2™ — 1 s6 0. Tong céc chir so

bang 2.

Nghiém x,, = 1+ 10%"¢6 65 chi 56 2" + 1 = 65

&Sn=6

6)Biét phuong trinh f,(x) = 3 ¢6 nghiém x, Vi
2

moi n.Ching minh x, > (3/2)" "

n
f=30Jx—1+1=3
ex=x,=1+2%
(n+1)(n2-n+6)
— 5 ®
(141)(12-1+6)

6
(241)(22-2+6)
6

Ta chizng minh 2" >

+Véi n=1thi (*):2! > (ludn ding)

+Véi n=2 thi (*):22 > (ludn ding)
+Védin = 3 thi
Taco2"=(1+1)"
=C+CE+CE++Cr=C+CE+C3
Taco
€O+ C2+ ) =14 000 oDz
_(m+DM*-n+6)
a 6
(n+1)(n%-n+6)

6
pangthicxdayraen=1Vn=2Vn=3

Vay 2™ >

Suy ra

(n+1)(n2—n+6)

1+22">21+2 s
pangthicxdayraen=1Vn=2Vn=3

Thi du 12. Cho a la s6 thuc duong va
fx)=Vvx+a-—a.

1)Véi a=1 biét phuong trinh f,(x) =9 cb
nghiém x,, 1a s6 ty nhién c6 khdng qua 2048 chir sb.
Timn.

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

2)V6i a=1 biét phuong trinh f,(x) =9 c6
nghiém x,, 1a s tu nhién co tong céac chir s6 bang
288. Timn.

3)V6i a=1 biét phuong trinh f,(x) =9 cb
nghiém x,, 1a s6 tu nhién c6 tong cac chir s6 nam
trong khoang ( 288;2323). Tim n.

4)Vé6i a = 222 biét phuong trinh f,(x) = —212 ¢6
nghiém x,, 1a s tu nhién c6 tong céac chit s6 bang
4387. Timn.

5) Tim a biét biét phuong trinh f,(x) = 10 — a c6
nghiém x,, 1 s6 ty nhién c6 14 chir s6.

Loigidi.

Taco

filx) =
) =Jx+a—a+a—a=Yx+a—a
0 =JVx+ta-at+a—a=%x+ta—-a

Bang quy nap ta duoc

L) ="Vx+a—a

1)V6i a=1 biét phuong trinh f,(x) =9 c6
nghiém x,, 1a s tu nhién c6 khdng qua 2048 chit sb.
Timn.

i) =9 Vx+1-1=9

& x =x, =—1+10%" 1a 56 ti nhién cé 2"chi sé

xt+ta—a

gom toan sé 9 tiic x,, = 99 ...99

Theo dé bai c6 2" < 2048 =2 & n < 11

2) V6i a=1 biét phuong trinh f,(x) =9 cb
nghiém x,, 1a s tu nhién c6 tong céc chit sé bang
288. Timn.

Do x = x, = —1 4+ 102" 14 56 t nhién c6 2"chit 56
gom toan sé 9 tic x,, = 99 ...99

Nén tong cac chir so cua x,, bang 9.2"

Theo dé bai c69.2" =288 2" =32on=>5
3)Véi a = 1 biét phiong trinh f,(x) = 9 c6 nghiém
x, la sé tir nhién c6 téng cac chiz s6 nam trong
khodng (288;2323). Tim n.

Do x = x, = —1 + 10%" 1a 56 tir nhién c6 2"chi s6
gom toan sé 9 tiic x,, = 99 ...99

Nén tong cac chir so cua x,, bang 9.2"

Theo dé bai ta co

2323
288 <9.2" <2323 32<2"< 5

TOANHoe 21
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4)Véi a = 222 biét phuong trinh f, (x) = —212 ¢6
nghiém x,, 1a sé tu nhién c6 tong céc chir s bang
4387. Tim n.

fi(x) = —212 & *\Vx + 222 — 222 = —212
e x=x, =-222+10" = -1+ 10%" — 221

©5<n<log,

Nén téng céc chir s6 cua x,, bang 9.2" — 221
Theo dé bai ta co
92" —221=4387<2"=512en=9

5) Tim a biét biét phuong trinh f,(x) = 10 — a ¢6
nghiémx,, 1a sb tu nhién c6 14 chir s6.

fi)=10—ae Yx+a—-a=10—a
©x=x,=—a+10'°

Do nghiém x,, = —a + 10'® ¢6 14 chir s6 nén c6
10 < —a+10% <10 -1
<10 -10"* +1 <a <10 —1013

Thi du 13. Cho a la s6 thuc khéac 0 va
f(x)=alx—-1)>+1.

1)Tim a biét f,(x) = 0 c6 nghiém x = —2
2)Tim a biét fs(x) = 0 c6 nghiém x = %
3)Tim a hiét f,(x) = 0 c6 nghiém x = %
Loigidi.

Taco

i) = a(x—1)3+1

@ =al@x—13+1-1)>+1
=aPBx-1%+1

@ =a@Be-13+1-1)° +1
— a1+3+32(x -1 +1

Bang quy nap ta duoc

3M-1

fix)=az (x— 1)3n +1

1)Tim a biét f,(x) = 0 c6 nghiém x = —2

4

3'-1 4
fitd=0oaz x—1)3 +1=0
ea¥(x-1)8%=-1

fa(x) = 0conghiémx = =2

28 Tofuges

$6 503 (5-2019)

1 1

31 4T

2)Tim a biét fs(x) = 0 c6 nghiém x = %
351 5

f)=0esaz x—13+1=0

P alZl (X _ 1)243 =1

1
fs(x) = 0 conghiém x = >
14,243
oan (-3 2
2
o al?l = 2243 o g = +'2\[2243

3)Tim a biét f,(x) = 0 c6 nghiém x = %
) =0esatx—-1°=-1

15
f(x) = 0 co nghigm x = -

119
@a‘*(——) S

16
oat=2%oqg=+2°

Thi du 14. Cho biét f(x) = (x + a)> — a
a)Tim a biét phuwong trinh f5(x) =0 c6 nghiém
x=0.

b)Tim a dé phuong trinh f;(x) = 0 ¢6 2 nghiém
X1; Xy thoa mén |X1 - XZl =8

¢)Tim a dé phuong trinh f;(x) = 0 ¢6 2 nghiém
xq; X, déu am.

Loigidi.

Taco

) =x+a)? —a

L@ =(x+a?—a+ a)2 —a
=(x+a)t-a

0 =(x+a*—a+ a)2 —a
=(x+a)®-a

Bang quy nap ta duoc

L) =@+a)? —a

a)Tim a biét phwong trinh f5(x) =0 c6 nghiém
x =0.



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

fe(x) =0 (x+a)*?—a=0

phuong trinh f5(x) = 0 c6 nghiémx =0
a2 -a=0sa(@l-1)=0
Sa=0Va=1

b)Tim a dé phuong trinh f(x) = 0 ¢6 2 nghiém
xl;xZ th()a mén |x1 —le =8

fo(x) =0 (x+a)®*—a=0
ex+a)®*=a>0

ox+a=+%a

ox=—-a+%Va

lx; — x| =8
o2Va=80Va=4oa=4% =28
¢)Tim a dé phuong trinh f;(x) = 0 ¢6 2 nghiém
Xq1; Xy déu é.m
fe)=0ex=—a+%avsia=>0

PT da cho c6 2 nghi¢m &m

a>0
o —a+ 4:){
axT \ﬁi‘< 0 6%/5 >a

a>0 a>0

{a S g6t < {a(l —-a®®) >0
<0<ax<l1
Thi du 15. Cho a la s6 thyc khéc 0 va
fx) =2%.
1)Khi a = 1 giai phuong trinh: f,(x) = 3%".
2)Tim a biét phuong trinh
fo(x) = 2'128c6 nghiém x = 3.
3)Tim a biét phuwong trinh
fz (x) _ 201920192020
Loigidi.

conghiém x = 1.

1)Vé6ia =1taco
filx) =27
fo(x) =2%

f(x) =33 ©28 =3%
& log; (2%)= log,(3*)
X X 2 *
& 2" =3"0g,3 (g) = log,3

S x = logg(log23)
3

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

2)taco
fi(x) = 2%
fo(x) = 2027
f(x) =212 & 2% = 21 o g 20 = 128
fo(x) = 21?8 co nghiém x = 3
©a.23 =128 (%)
Do VP(*)>0nén a.23* >0—->a >0
Xét f(a) = a.23¢

f(a) =23 4+ a.23%In8 > 0

Suy ra f(a) 1a ham sé ddng bién trén khoang
(0; +00).

Do d6 a=2 1a nghiém duy nhét cua (*).
Vay a=2

3) f,(x) = 201921
& 2027 = 20192

92020

92020

Phuong trinh
fo(x) = 20192%1
& 202" = 20192

& in(2%%") = (20192

& 2% In(2%) = (2019701920157

S 2% 1n(2%) = 2019%°1(2019%°1%) (%)

2020 .
9" conghitmx =1

Do VP(*)>0 nén in(2%) > 0 & 2% > 1

Xétf(t) =tintvoit > 1

ff®)=nt+1>0

Suy ra f(t) 1a ham s ddng bién trén khoang (1; +oo)
Do d6 co

(x) & f(2%) = £(2019%°1%)

© 2% =2019?"" @ a = log,(2019%°19)

& a = 2019l0g,(2019)

* Dgng toan: Tim cac yéu té cia ham sé f(x) khi
biét ham hep f,,(x) va cac dgng khéac.

Thidu 1. Cho f(x) = m Tim a biét
X

a) f5(x) =

S5x2+1

TOANHoC 29
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b) fo(x) = =

249
¢) (x) = gxz i
d)f;}(x) = 13 xz 16
127
e) fz(1) =
1
A0 =
9) f6(1) = i
1

h) lim f,(x)=———=

37
P) f's(0) =35;
0) f6(0) = o

Loigidi.
TH1: V6ia=1c¢o
X
x) =
"=
X
211 X
fo(x) = =
\/ x2 V2x2 +1
——+1
x“+1
Bang quy nap c6
X
X) = ———
RO =

TH2: Véia #1c¢o

X
R
fo) = =2

X
a?-1
\/2 +a \/—x2+a2
x“+a a—1

X

Eoly24q2 X

f3:(x) = =

3
x2 a’—1 2 3
- x“+a
a’-1 2 t+a \/a—l
a—1

x2+a?

Bang quy nap c

30 TOAN Hoc
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fo(x) =

——x2 4 q®

a-1

a)Do fz(x) = \/_Z_ néna = 1.

b) L,(x) = nen a+1l
Ma

Ma
f2(x) =

J(a+ Dx? + a?
a+1=% 1
Suy ra T ea=—=
a? == 2
4

d) fo(x) = ==
ma

falx) =

néna # 1

at—1
1xz+a4

a*— 1

a-1 27 __2
Suy ra . e ea 3

B

=81
e) THL: Véia = 1 ¢6
X
X) = ——
(0= o
1
(1) =5 =—(tm)

1
TH2: Véia #1¢o

x
f3(x) =
2 _1x2 + a3
a—1
) 1 1
= — =
f3 2a ) 2a
a3
a—1
ad —
o +a3=2a véil#+a>0




Mot s& dang todn cd chird ham hop (...

a* -1
T =2aoJa®+a?+a+1=

a—
eoad+at+a+1=4ad>
oat-3d2+a+1=0

f(x))...))

2a

e@-1)@-2a-1)=02a=1+2

Vaya=1Va=1++2
f) TH1: V6ia=1co

X
xX) = ———
W =T
f2(1) =5 # — (khong tm)
TH2: Véia # 1 ¢6

X
fa(x) =
at-1_, 4
xX“+a
a—1
) 1 _ 1
f;} - at—1 4_4(1
a—1 a
_1 Yol
= =4a vo6il+a>0
a—1

oJat+ad+a’+a+1=4a
sat+ad+a’+a+1=16a?

1 1
eatat+tl+-—+—5=16
a a

Dma+§=t>2

Suy ra

—-1++69

t2+t-17=0t= 5

1+J_

Suyraa+——

—1+\/_+\/54 2169
1+\/_+\/54 24/69

Chiy: Ta c6 thé khong can chia 2 TH vi

x
fo(x) =
" JA+a+a2+..+ar1)x? + an

9) fo(1) =5

S.ea=

Vay a

1

1

e =
Vab+a®+at+ad+at+a+1 J

127
127 43

8

Vii Hong Phong THPT Tién Du s6 1,Bic Ninh - Thang 8-2019

127 3
ea®+a®+at+ad+ad? +a+1—Ta
3 ) 1 1 1 127
Sa’+a +a+1+—+—2+—3=—

a a a 8

1 5
oa==Va=
a 2 a

h)) TH1: Véia = 1cd

a® -1

o =63voia>1

oa+at+at+a’+a+1=63
oadt+at+ad+a’+a=62oa=2

Cha y:h(a) = a® + a* + a® + a? + a dong bién
trén khoang (1; +oo)

p) f's(0) =+

TH1: Véia =1co

X
NS
, _ 1
fsx) = (522 + 1)V5x2 + 1

f'5(0) = 1 khoéng tm
TH2: Véia # 1¢co

! a5
fls(x) = - —
a—-1.,2 5 /“_‘ 2 5
(a_lx +a) a_lx +a
& Fs(0) = —— = o a5 = 322 = 45
: NFERY)
S a = 4.

Q) f'6(0) = o

S6 503 (5-2019) Togrﬁgll-lt?:g 3 1



THL1: Voia=1co

X
N
, _ 1
felx) = 6x% + DV6xZ + 1

f'6(0) = 1 khong tm
TH2: Véia #1c¢o

f’()(x)= )
a .2 6) |2 2 6
(a_lx +a) —Xx°+a
1
=fe(0)=—== & |a®] = 1982

Jab 1982
& a3 =+1982 & q = +3/1982.

Thi du 2. Cho b 1a s6 thuc duong va

f(x) =a+/b(x —a). Timavab biét

a) fr(x) =4+5"Vx—4

b) Khi a = 1 vél b = 2 phuong trinh f,, (x) = 0 c0
nghiém x = E Tim n.

Loigidi.

fit)=a+bxr—a) =a+bi—a
f(x)=a +\/b(a+,/b(x —a)—a)

=a+ b%+2%. x—a

Bang quy nap co

fix)=a+ Siaaed Nx—a
—a+b . Ni—a

a) fr(x)=4+5Vx—4

ma

127
f(x) =a+bizm. x—a
s ra{ a=1
u 127
y bi2s =

a=4
o
5 ra{b—sg—m\/sl_%
\/x—a—O
.zn\/x—a=—avé'ia30
oNr—a=—

b 2"
211

b)f,(x) =0a+b 2"

o

n
a a?
p2i—1 p2—1

Khi a = 1 va b = 2 phuong trinh f,, (x) = 0¢co

Sx—a= Sx=a+

32 T&OgIN HOC
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129

nghiém x = 1+22,, = _E n=3.
Thidu 3. Cho f(x) = \/= Tim a va b biét
a) fg(x) = \/ﬁ

b) fo(x) = e

) fy(x) = 2=

d) £ (x) = ==

) () = 7

N f's (0 3

T (20x2+41)V20x2+1
81

N f40) = v

K[ fs(x)dx = [x2 +§+ C

p) [ fs(x)dx =V2x2 +4+C

Q) [ f2(x)dx = /xz +§+C

Loigidi.
TH1: V6ib =1c¢co
X
X)) = ———
N e
X
— x
fa(x) = ax 1 =
\/ x2 V2ax? +1
a——+1
ax~+1
X
Norrom X
f3(X) — 2ax“+1 —
x2 1 Vnax? +1
a'Zax2+1
Bang quy nap co
x
x) = ——
Jn nax? +1

TH2: Vé6ib # 1c¢6

X
xX) = ——
W) = ==5
X
fol) = ——veatih - -
a x +b ab—_lx2+b2
“ax2+b b—1



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

—x2+h2 x

bh—
f3(x) = - = =

X Ja.—_xz + b3
\/a.ab2_1x2+b2 th b1

"b-1

Bang quy nap c

x
ful) ===
1.2
a—x + b"
a) THL: V6i b = 1 ¢6
X
(X)) = ———=
fo V8ax? +1
X WA K. — r
Theo de bai ¢6: fo(x) = F==—=—=
25

Suyra8a=100<:>a=7
TH2: V&ib #=1¢6

x
fe(x) =

a.b:%llxz + b8
Theo dé bai co: fz(x) =
Suy ra
b® =1
b® —1
b—-1
Viya=Zvab=1.
b) TH1:V6ib=1co
x
fe(x) = \/—m
Theo d¢é bai co: f;(x) = ﬁ
nén khi nay khong c6 a,b.
TH2: V&ib #1¢6

X

V100x2+1

b=-1

=100 {a.O _ 10g (vOnghiem)

a.

X
fe(x) = o1
2 ly2 4 ps
AR A4 - *
Theo dé bai co: fs(x) = Toitia
Suy ra
b® = 64
-1
“p-1°"
@{ 64—1_ V{ 64—-1_
a>—T= 217

Vii Hong Phong THPT Tién Du s6 1,Bic Ninh - Thang 8-2019

b=2 b=-2
@{ 1V{ 3
7 &7

7

X

b=-2
VGid  _ 3thif(x) =
{a -7 /—;xz—z

Viya=:vab=2.

khong ton tai

1.
32 155

o) fs(x) = jﬁl = \/1 -

THL1: V6ib =1c¢o

X
X) = ———
fs 09 V5ax? +1
Theo dé bai co: fs (x) = "2
1 1
ﬁx +25
nén khi nay khong co a,b.
TH2: V6ib # 1c¢co
X
fs(x) = s
b=1,2 4 s
a,—Xx +b
Theo d& bai c6: f5(x) = "2
1 1
ﬁx +25
Suy ra
(
| b =l5
4 2
-1 1
ta' b—1 32
[ b _1 1
2 b ZE
e 1 _ &
.32 1 1 o 1
' %_ 1 32 62
8x x
d)f6(x)_\/3x2+1_ s 2
\]6—4x +2_6
TH1: V6ib=1co
X
X) = ————
fs 0 veéax? +1
Theo dé bai co: f(x) = "2
%x +216

nén khi nay khéng co a,b.
TH2: V6ib #1¢o

X
fo(x) = -
S6 503 (5-2019) Tgéwt?:g 3 3



X

Theo dé bai co: f;(x) =

2
63—4x+216
b6=2i6
Suy ra b1 3
YT T s
( 1 ( p=_1
[
! 1 v 1 _
Ja 37 ) -1 _3
l'%_l 64 L'_l—1 64

b=> (b=
2 T2
“= 2 ‘12
_ 93x x
e)f5(x)—\/27x2+32— L2 55
s +(3)
TH1: V6ib =1c¢6
X
X)) =——
f5() V5ax? +1
Theo d& bai c6: fi (x) = —=
1 2
s +(3)

nén khi ndy khong c6 a,b.
TH2: V&ib #1¢6

X
fs(x) = P
2772 ,2 5

Theo dé bai co: fi(x) =

5 +(3)
Suy ra
5
[+-6
| -1 1
\*3=1-9
2
(e :
3 b=2
5
1B - 179
“2_7 "9 \"Tz1mn
3

, - '
) f's() = (20x2+1)v20x2+1
TH1: V&ib =1¢6

TOAN HOC
34 &crusioé
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fls(x) =

Theo dé bai c: f's(x) =
Suyra5a=20=a=4
TH2: V6ib #1c¢c6

(5ax? + 1)v5ax? +1

1
(20x2+1)V20x2+1

fs(x) =

b5-1
b—1

a.

fls(x) =

x% + b>

b5

b5-1

b
(a.—x2 + b5) a.bex2 +b>

b-1

Theo dé bai co: f's(x) =

1
(20x2+1)vV20x2+1

Suyrab® =1 b = 1(loai)

1

h) £4() = asnvereer

THL1: V6ib =1¢o

X
W) = e

1
fla(x) =

Theo dé bai co: f'4(x) =

Suy ra
1 1

(4ax? + DVdax? + 1

81
(x2+81)VxZ+81

J(4ax? +1)3 - \/(x2+81)3

3812

Suy ra khong co a.
TH2: V6ib #1¢o

X
fax) =
a —b4_1x2 + bt
" b-1

fla(x) =

b4—

-1

bt-1_, 4) b1 2 4 pa
(a.—b_l x*+Db a.—x +b

Theo dé bai co: f'4(x) =
Suy ra

81
(x2+81)Vx%+81



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

~ 40 20
V6i a=—5-vab=—3 thi f(x) khong ton

tai
Vaya=,5;b=3.

K) [ fs(x)dx = /xz —I—% +C

TH1: Vé6ib =1c¢o

X
fs(x) = V5axZ +1

Rras
fﬁ&wx—fﬁﬁﬁ__ “ i

Theo d& bai co: [ f; (x)dx = /xz +=+C

néna > 0va

[ e =

+C
1.2 1

X
Sa 25a2

1 —
=) 50 (o nghiem)
11 -

2542 32

TH2: V6ib #1c6
X
fs(x) =

h5-1
a. —x2+b5

fﬁuwx—ff_iT?:;

al;—lx2+b5
= b5-1 +C

a.b_l

Theo d& bai c6: [ f; (x)dx = /xz +=+C

R b5-1 R
nen a.bj >0va

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

b5-1
2 5
X +b

b>—1

a.
+C

p) [ fs(x)dx =V2x2+4+C
TH1: V6ib =1co

X
O e

ff()d f dx =2t .
x)dx = x =

° V5axZ +1 Sa

Theo d& bai co: [ fs(x)dx =V2x2 + 4+ C

néna > 0va
1 2
ffs(x)dx— PR +25 >+ C
1
5 2
= 1‘1 ©a=10
25a2=4

TH2: Véi b # 1 ¢6
X
fs(x) =

’a b—lx2 + b>
fﬁuwx—fj_iT;:;

b5— 2 5
a—x +b
_ b— 11,5 : +C
a. b1
TOAN HOC
S6 503 (5-2019) & ublt?;e 35



Theo dé bai co:

[ x
| reodx =2 vare fﬁ(x)dx_f\/wdx

b4__1 2 + bt
nena.2 2> o va tot
en a. 1 va = . Prm=) + C
_ "b-1
0.2ty + b
b—1
bh5—-1 +C . 16

L Theo dé bai co: [ f,(x)dx = /xz ++C
— 1 2 + b5
- a.bs—lx (a b5—1)2 -1 a.b:Tllx2+b4

b-1 "1 nena.—— > 0 va T+ C
Qi
Suy ra i
1 s, b
= X
bh5—1 5 b4—1 b4—1 2
Ry a_b -1 1 * 5 (a. b—1)
b5 « b—1 2 S
= 5 _ uy ra
(a 05 1)2 b 1 "

'. b—1 pt_1 1 b*—1
(loaido b # 1) = @77 =1
Vayb =1vaa =10 bt 167 yo_ 16

16 pi—1\* 81 ~81
q) [ faC)dx = /x2+a+C k(a. b—l) 81
TH1: Vé6ib = 1 ¢ b*—1
x a. h—1 =1
fi) = e o ,
Vdax? +1 p=+Z
x Vdax? + 1 -3
fﬁ;(x)dx =f dx = +C
Vdax? +1 4a
- 27 27
A A: oz, _ 2 _6 a=— a=—
Theo dé bai co: [ f,(x)dx = /x +5+C o 62 v 132
b== b=-=
R R 3 3
nena > 0 va
1 Thi du 4. Cho = —— Timavab biét
fﬁ(x)dx = Exz tezt v . f) =25 ©
) fo(x) = =
) b) fo(x) = -
il .
=1 4 " (wonghigm) ©) f5(2%) = 3775
16a% 81 d) fa (E) = 5x49
. 1
e) f’5(0) =1024 Vaf5(1) = —
TH2: V6ib # 1 ¢o 3 1 2020
o = X 0} 75 dx = 2019 + In16
a2 g ope vaa, b la cac s6 hiru ti
b—1 2 1
9 J; %dx =9+ 32In2

36 ToANHoC
* Clusilre 56 503 (5-2019)



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

vaa,b la cic sO hiru ti

g) fl mdx = 4+—ln3

vaa,b la cic sO hiru ti
Loigidi.
TH1: V6ib =1c¢6
x
fiG) = ax+1

X

x
x) = ax+1
f2(6) = ax+1+1 2ax+1
X
2ax+1 x
xX) = =
() ,2a§+1+1 3ax+1
Bing quy nap co
() = nax + 1
TH2: Vé6i b ;& 1c6
fi) =~ +b
x
f(0) = a§+b = 1
—th a—x+bp?
X
f3(x) _ a.bhz—_llx+b X
- X 3_
75— +b a2 x4 p3
a.b_1x+b b—-1
Bang quy nap co
x
fu () = —
a.—— x + b
8) fox) =
TH1: Vé6ib =1¢6
2
fo) =3 +1:9a=6<:>a=§

TH2: Vol b #=1co

fo(x) =

b) fo(x) = =
TH1: V6ib =1c¢o

x
f6(x) - 6ax+1
TH2: V6ib #+ 1c¢co

— khong Xay ra.
a b—1 x+

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

X
fe(x) = 1
" b-1
Suy ra
bt =8 bh=+2
-1 _eo{ po_q
ab_l_ ab_1=7

b=+2 { b=—2

vV
‘I’{a_f 1 la=-yz-1
c) fs(2x) =

Dét2x=t<—>x=5
t

Suyra f5(t) = 31. +16 -

31x+16

t
T 31t+32

Suy ra f5(x) = 31x+32
TH1: V6ib=1¢c6

fs(x) =
TH2: V6ib #1c¢c6

X

fs(x) =

" b-1

Suy ra

b> =32 {
b> —1 o
1 =31

SIS
I
=N

a.

d) ﬁ} ( ) 5x+9

Datg =t->x=6t

6t t
30+9 5t +2
TH1: Vi b =1¢o
falx) = yy—— khdng xay ra.
TH2: V6ib #1¢o

= fa(t) =

X

falx) =

" b-1

37
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Suy ra
3 ( 4
b4_§ J b=+
-1 _
a. =5 | b*—-1_
b—1 ka'b—l_
43
b= 13

S |74
a=10 (4\/%— 1>
e) f's(0) =1024va f5(1) =

TH1: Vi b =1¢co

f5(x) " Sax+1 "’

f's(x) =

(5ax + 1)2

= f's(0) = 1 nén khdng c6 a,b.

TH2: V6ib =1 ¢

fs(x) =

al + b5

b5

(a b5-1

" bh-1

do f'5(0) = 1024 va f5(1) =
Suy ra

b—

fls(x) =

x+ b5)2

b5 =1024 = 45
11
b°-1 .5 2020
2t b
b=4
(:’{ b5_1+b5—2020
“p—1 =
b=4
1023
‘:’{a. = 2020
b=4
{341b 2—1%996(:){ _ 2%
a= 4= 341

38 oS

2020

2020

$6 503 (5-2019)

2 1
0 [} 75 dx = 2019 + Inl6

vaa, b la cac s hiru ti

Taco
X
_ ax +b _ x
f(x) = *tb  a(b+ Dx+b?
1 2
=ab+1)+—
f2(x) X

f ! dx—f(a(b+1)+b2>dx
/ f2(x) 1

=a(b+1)+ b*In2 = 2019 + 4In2

b? =4
Suy ra {a(b+1) =2019
b=+2
‘:’{a(b+1) =2019
b=2
b=2
@{a—¥ V{2 2019

0) fl mdx =9+ 32In2

vaa,b la cic s6 hivu ti
TH1: V6ib =1c¢co

fS(x) = Sa;+1 ’

1 5q 4 1

=5a+—

fs(x) x
2

2
! d f(S +1)d
x = a
fs(x)
1 1
=5a+In2 =9+ 32In2

khéng c6 a hiru ti.
TH2: V6ib #+ 1c¢co

fs(x) =
a.b_1x+b5

1 B°—1 b°

00 -1 x




Mot s& dang todn cé chird ham hop «

b —1

b—1
b5—1 9
a:

Suyra{ b-1 _9@{ 31
=32 b=2

3 1 1
g) J; }Zz;scix =4+ Zl113

= a. +b°In2 = 9 + 32In2

vaa,b la cic sO hiru ti
TH1: V6ib =1c¢6

ﬁ}( )_4ax+1
! =4q+ -

ACERAE
3 3

1
=8a+ln3=4+Zln3

khéng c6 a hitu ti.
TH2: V6ib # 1¢o

X
fa(x) =
" h—
1 b4—1+b4
@ “h-1 " x
3 3
1 _f b4—1 LAY
f4(x)x_1 B-1 )™
b
b +bln3—4+—ln3
b4—1
Suyra{
b —2
. —r=
I
T2
([ 8-4v2 ([ 8+4V2
a= 3 4 a = 3
=S |74
{b_v_? |, __¥2
L °=2 \ 772

f(...(f(x))...))

Thidu5. Cho f(x) = a(x —1)? 4+ 1. Tima biét

a) f'4(x) = 2%*(x — D'°
b) f's(2) =8
c) f'e(x) = 2% (x — 1)**

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

d) [ £ ()dx = %(x — D7 4x+C
&) J fs(x)dx =2

Léigidi.

i) =al(x—1)?%+1

LX) =ala(x—1)>+1-1)?%+1
= a1+2(x _ 1)4 + 1
£ =a@ - +1-1)2+1

=@t 242 (x — 1)8 4+ 1

Bang quy nap c6
fi)=a*1(x-1¥ +1

) f'4(x) =2%(x— 1)
Tacé
fi(x) =a®(x-1)"% +1

fla(x) = 16a'> (x — 1)

Ma f'4(x) = 2%*(x — D)'°

Suy ra 16a'® = 264
oa®=2=16"oa=16
b) f's(2) =8

[6]0]

() =a®t(x—1)32+1
f's(x) = 32a3! (x — 1)3!
f's(2) =32a% =8

311
Suyraa = \/;

c) f'e(x) = 2132 (x —
cé

fo(x) = a® (x -
f'6(x) = 64a% (x —
Ma f6(x) = 2132 (x —
Suy ra 64q%3 = 2132
©a®=21%<qg=4

d) f fu()dx = 2 (x -
Tacé
() =a®(x -1 +1

15
fﬁ(x)dx=%(x— DY 4 x+C

1)64
Do +1

1)64
1)64

DY +x+C

Ma [ fo(x)dx =2 (x = D7 +x + C
Suy ra

a® 32

—=—oa%=32 =2oa=12
7 17<:>a 32 e4d ea=132

e) [ f(x)dx =2

S6 503 (5-2019)
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Co
() =adt(x-1)%2+1

2 2
f fs(x)dx = f (@3 (x = 1)%2 + Ddx
1 1

a31

=—+1
33+

Ma fl fs(x)dx =2

Suyra%+1 =2oa= "33

Thi du 6. Cho f(x) = a(x — b)? + b. Tim ab
biét

a) [ fa(x)dx = %(x -7 +3x+C
b) [ f5(x)dx =243 (x —b)° —x+ C
Loigidi.

fix)=a(x—b)>+b
f,(x)=ala(x—b)>+b—-b)>+b
=a*2(x—-b)*+b

f:(x) =a(@*?(x—-b)*+b-b)>+b
— a1+2+22(x —b)®+b

Bang quy nap cé

fux)=a*" Y (x—b)* +b

8) [ fi()dx =2 (x = b)V7 +3x+C
co

faix) =a®(x—-b)® +b
15
fa(x)dx = %(x b)Y +bx+C

Ma [ fy(x)dx = (x — b)'7 +3x +C
Suy ra

a> 32 s
2
{17 17(:’{ b—\é_
b=3

b) [ f3(x)dx =243 (x —b)° —x + C
Taco
fs(x)=a’(x—b)®+b

7
ff3(x)dx =%(x—b)9 +bx+C

Ma [ f3(x)dx =243 (x —b)? —x + C
Suy ra

a7

{— =243 a=3

%:_ @{b:—l

$6 503 (5-2019)

40 Toue:

, X N = A
Thide 7. Cho f(x) = — Tima biét
. k
a) Tim a vak biet do thihamso y=>" f,(x)c6 5
i=1
tiém cdn dumgva 1tigmcdnngangy = 1
k
b) Tim a va k bier do thi ham so y =" f,(x) c6
i=1
y'(0) = 6 va ltiémcgnngangy = 31

2019

c)ChoP = Z f' (@) chingminh P < — 200

2020
d) Tinh

lim(1— £, (D)(1-f,) ..(1-f (D)
e) Tima biét

A, fo() =2

Loigidi.
fit) = ax +1
X
ax+1 x
f(x) = +1 Zax +1
ax+1
X
2ax+1 x
X) = =
B 'Za;c(+1+1 3ax +1
Bang quy nap co
fa () = nax + 1

3
a) Tima vak biét do thi hams6 y =" f,(x)c6 5

i=1
tiém can ding va 1 tiém canngangy = 1
k
do do thi ham so y =" f;(x) ¢ 5 tiém can ding
i=1
nén ham sb phai c6 5 biéu thic f;(x) va a # 0
suyrak =5
X
ax +1

= + +..+
Y 2ax +1 Sax +1

. 1 1 1 1 1 137
Iimy=—+—+—+—+4+—=
X400 a 2a 3a 4a 5a 60a

Suy ra tiém can ngang caa do thi ham s 1a
137

Y = %0a
60

A Las 4 137
Th chaicbo—=1oa=—
eo dé bai co coa a=-



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

r N r k
b) Tim a va k bict do thi ham s6 y=>" f,(x) c6

i=1
y'(0) = 6valtiémcanngangy = %
co

J(x )_nax+1

f’n(x)=m

f’n(o)zlo
Suyray (0)=k=6
X

y=ax+1+2ax+1+ +60.x+1

. 1 1 1 1 l 1 49
limy==+—
X0 a 2a 3a 4a 5a 6a 20a

Suy ra tiém can ngang caa do thi ham sé 1a

ALs: 2 49 _ 1
Theo dé bai - =pSa= 49

2019

c)Cho P = ) f.'(1) ching minh P < 2019
i=1

2020
Taco

fi(x) =

nax + 1

1

f’i(x)=m

fi (D) =m

2019

ChoP =3 1)

P=—+ ! + ! 4+t !
2232 42 20202
Tacbd
1 - 1 ) 1
22 T1.2 2
1 - 1 1 1
32723 2 3
1 1 1 1
42 ~34° 3 4
1 - 1 1 1
20202 ~2019.2020 2019 2020
Cong vé vai vé duogc:
p<1 1 2019
2020 2020

Vii Hong Phong THPT Tién Du sé 1,Béc Ninh

Chay:
Taco

1 1 1 1

20202 < 2019.2020 2019 2020
Cong ve vai vé dugc:

P<1+1 1 3
4 2 2020 4

d) Tinh
lim(l -

Co
lim(1 -

-in(s- ) (1-2)- (13

Thang 8-2019

fa)-£,m).(1-f.)

Fa)(a-£,m).(1-f,)

()= )

1
_ n+1_l_ I+- 1
Ty T T
e) Tim a biet
lim fﬁ(x):z
fex) = 6ax + 1
1

l = =—=2
lm fo(x) = x—>+00 6ax+1 6a

1
=sa=

Thi du 8. Cho f(x) = q Tim a va b biét
1)P6 thi ham sé y = f,(x) c6 tiém can dung

x = —4vatiémcanngangy =1

2)D6 thi ham sb y = f,(x) c6 tiém can ding

X = —%vé tiém canngang y = %
3)P6 thi ham s6 y = f;(x) c6 tiém can ding
32 s a _ 1
x=-57Va tiém can ngang y = o
Loigidi.
A = ax+b
ToANHoc 4]

S6 503 (5-2019) “Clusilré



X
ax+b — x
x+b +b a(b+ 1)x+b?
1)D6 thi ham sé y = f,(x) c6 tiém can dung
x = —4vatiémcanngangy =1
Co
Db thi ham sé y =

f2(x) =
a

— = 6 tiém can dun
a(b+1)x+b? ¢ an dung

b% . _
x = ——opvatiem canngang y = ———
Do D6 thi ham sé y = f,(x) ¢6 tiém can dung
x = —4vatiémcanngangy = 1 néntacéd

b2
Talb+ 1D { b? =4
(=1
alb+1)=1

a= a=-1
= 3V
{b—z b=z

2)Dd thi ham sé y = fy(x) c6 tiém can dung
T s in _ 1

x = ——vatiémcan ngang y = —

TH1: V6ib =1c6

fi(x) = ax

+1

x
ax+1

+1

X

fZ(x)_ T 2ax+1

Tax+1
x

f3(x) = Z?cXH

"2ax+1 +1

X
T 3ax+1

Bang quy nap co
fn( ) =

nax + 1

X
sy e fe() =g

Do thi ham s6 y =

ems1 0 tiém can dung

1 s oia a 1

= ——vatiémcanngangy = —

X o a tiém can ngang y p
1 1

6a 12
Suy ra 11

6a 12
TH2: V6ib #=1c¢o

filx) = O

Sa=2

+b

$6 503 (5-2019)

42 o

X

fo(x) = axth = 7_
a.axx+b +b Pl p2
_—x
f( ) abbz—lx+b X
3\X) = = Z
a——+b a2y 4 ps3
b—1
Bing quy nap c6
X
a.o—x + b
X
fe(x) =
b1
Do thi ham s6 y = —— - 6 tiém cdn ding
a.ﬁx
6
X = ——g= vatiémcanngang y = —&—
=y T
b 1
( be 1 =0 E =5
Suy ra { B @{ 1’1*1 o
b6 1 b6-1 — 172
- ta'b—l 12
bt = 1 b =
! bp°-1 e
o — 12 { 0= 12 (v6 nghiém)
b—1
Viay a=2;b=1
3)P6 thi ham s6 y = fy(x) c6 tiém can ding
16 s en _1
x=-—z7Va tiémcanngang y = o
TH1: V6ib=1c¢o
o) = gt
X . _ X 7 = A A ,
Do thi ham sé y = ey ©0 tiém can dung
1 svn _ 1
X =-——Va tiém can ngang y = o
_r__3%
Suyra{ L (vd nghiém)

TH2: V6ib # 1¢co
P thi ham s6 y = ———
b6

T co tiém can dung

a.bTx
6 ..
X =——gvatiimcanngang y = —s—
-1 R
b 32 b® 32
o1 T T 31 ST
b "bh—
Suyra{ 11 @{ T
2517 62 o221~ 62
b-1 b-1



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

b® = 32 b=%2
! b°-1 62(:){ b® —1 62
a—= S
62 62
@{a_EV{a__Z
b=2 b=-2

Thi du 9. Cho f(x) = =
, 5
1) Tim a biét phuong trinh > f,(x) =a c6 ding 5
i=1
nghiém phan biét.
. 5
2) Tim a biet phuong trinh " f,(x) =a c6 dung 4
i=1
nghi¢m phan bigt nho hon — ;.
. 5
3) Tim a biét phuong trinh z f.(x) =aco6 ding 3
i=1
nghiém phan biét [6n hon —%
Loigidi.
Taco

fit) = ixj-cl-l

5
Xéthamsd y=>"f,(x)

i=1

LS. S
Y+ 1 T 2x+ 1 T sx+1
5
TXD cuiahamsoy = f,(x)
i=1
1
D= (—o0;—-1)U (—1;—5) U

1. 1 1.
v (‘Z"E) v (‘§'+°°>

(96m 6 khoang)
, 1 1 1
R ) FA P ) AR (e y
Vdy ham sé dang bién trén ting khodng xde dinh.

Bbt

1 1 1 1
X —o0 —1 —= - —= —= [e's)
2 3 4 5 +
y +o00 +oo| 400 “+o00 + o0
137
60
137
60
[e'e] —00 |—o00 [e's) —00

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Tur bbt suy ra PT c¢d 5 nghiém phén biét
137

<:> —
a¢60

2) Tim a biét phuwong trinh 25: f.(x)=a co ding 4
i=1
nghiém phan bi¢t nho hom — 7 .
Tur bbt suy ra phuong trinh Zsl f.(x)=aco dung 4
i=1
nghiém phan bi¢t nho hom — ¢
137

Sa>—
=60

3) Tim a biét phwong trinh Zsl f.(x) =a co ding 3
i=1
nghiém phan biét 16n hon —§
Tirbbtsuy ra phuong trinh Y 1,() = a ¢ diing 3
i=1
nghiém phan biét l6n hon —§
137

sSa < —
4<7%0

Thi du 10. Cho f(x) = Vax? + b
1) Tim a,b biét f;,(x) = Vx% + 8
2) Tim a,b biét fs (x) = V32x% + 93

3) Tim a,b biét £, (x) = /ixz +1

4)Kh|a—1b—— Tmhfoﬁ
12x

5) Khi a = 2; b—— Tmhf1 T ))
4X

6)Khia=2;b= —? . Tinh f\/§f4(x)dx
7)Khia=—-2;b =2 Tinh fi' f;(x)dx
2

Loigidi.
TH1: Véia=1c¢o

filx) =/x%+b

fo(x) =yYx2+b+b=+x2+2b
fs(x) =v/x2 4+ 2b+b = /x2 + 3b
Bang quy nap co

fn(x) =vx2+nb

43

TOAN HOC
“Cludilre

S6 503 (5-2019)



TH2: V6ia # 1¢o
filkx) =+ax?+b
fo(x) =+a(ax? +b)+b

a]’l_
= a’x?+b(a+1)= |a%2x2+b
a—

Bang quy nap c6

n

anx2 + b

fo(x) = —

1) Tima,b biét fi,(x) = Vx2 + 8
TH1: Véia=1c¢o

fiz(x) =vVx%+12b
Suyra1zb=8eb=2

TH2: Véia # 1¢6

alz -1

a—1

fia(x) = \]alzxz +b

alZ =1 alZ =1

Suy ra {b al?-1 _ 8 (:){bi _ 8(vn)
a—1 a-1

2) Tim a,b biét fi (x) = V32x2 + 93

TH1: V6ia=1¢o

fs(x) =+/x%+5b

Suy ra khong c6 a,b.

TH2: Véia #1c¢o

5
fs(x) = |ax2% + bz

-1

a°> =32 _
a=2
Suyra{baa_—l_93<:>{b=3

3) Tim a,b biét f,(x) = /6i4x2 +1

TH1: Véia =1co
f6(.X') =/ x% + 6b
Suy ra khéng c6 a,b.
TH2: Véia # 1chd

at -1
= 62+ b
fs) = [a%2 +b—
al = — a=+-
Suy ra 6 * o 6_ ?
ba 1=1 ba 1=1
a—1 a—1

44 TOAN Hoc

usitre $6 503 (5-2019)

1 1
a=- a=—=

2 2

), .32 ), _32
63 21

4)Kh|a—1b—— Tmhfo(f ())
12X

fio(x) = [x* + 12 —=x2+3

bit x = +/3tant tir do ta tinh duoc
T

1 1 1
fflz(X)dx=f mdx=6—\/§

5) Khi —2b—— Tinh ! _d
) Khi a f(f())“‘

Pit x = V/3tant tir do ta tinh duoc

V3 1 m
= —d —_—
fl 1662+ 1) " 192

[
1 (fa(0)

. 16 o, (2
6) Khia = 2;b = —— . Tinh f\/gﬁ,(x)dx

16 24—1
— |pag2 _ 2
Jaes JZX =2
2 2
jﬁ(x)dxz f 44/x% — 3dx = 4 — 3In3
V3 V3

(dung luong gi4c hoa hoic tich phan tirng phan)
7) Khia = —2;b = . Tinh ff £, (x)dx

=4./x2 -3

f3(x)=J( e+ 2 L avaise

ff3(x)dx—f 2v24/1 —xzdx—zx/_<z_£>

=Vv2(3- T) (dit x=sint)
Tong quat:

Ham sb f(x) = Vaxk + b
TH1: Véia=1cé
fulx) = Vxk +nb

TH2: Véia # 1cd

n

k a
fu(x) = |a"xk+Db g

Hay moi a ta c6:
fu () = Yanxk + b(1 +a+.. +ar-1)




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Thi dy 11. Cho f(x) = (vX+a)’
1)Tim a>0 biét phwong trinh:

10
> hG=77
k=1

c6 nghiém x = 0.
2)Tim a >0 biét phuong trinh:

8
> fuG) = 400
k=1

c6 nghiém x = 1.
3)Khi a=2 giai phuong trinh

7
> fiG) =777
k=1

4)Khi a = —2 giai phuong trinh biét x > 196
1 1 1 39

AGRMEOMAORE)

5)Khi a = —2 giai phuong trinh biét x > 36
1 1 1 7

AOMAOMAORE

6)Khi a = —3 giai phuong trinh biét x > 144
1 1 1 21

AOMAGRZOREG

7)Khi a = —1 giai phuong trinh biét x > 9
1 1 1 7

AOMACMAORE

8)Khi a = —1 giai phwong trinh biét x > 9
1 1 1 13

AOMACKAORE

Loigid.
bK:x = 0.
fi(x) = (VX +a)”. Doa>0

2

falx) = (,/(&+a)2+a) = (Vx +2a)’
f3(0) = (,/(&+ 2a)" + a>2 = (Vx +3a)’

Bang quy nap co
i) = (Vx+ na)2

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

1)Phuong trinh:

10
Y hw=77
k=1

cé nghiémx =0
& a?+4a%+--4+100a% =77

1
©385a=77a=—

V5
2)phuong trinh:

8
z £, (x) = 400
k=1
cé nghiémx = 1.
©(1+a)?+@2+a)+..+(8+a)® =400
© 204 + 72a + 8a? = 400

-9 ++vV179

©8a2+72a—19%=0<a= 5

3)Khi a=2 giai phuong trinh

7
Z £.00) = 777
k=1

f() = (VX + 2)°
£,(0) = (VX + 2n)°

Suy ra
7

Z fu(x) = 777
k=1
o (Vx+2) + (Vx+4) +. +(Vx + 14)° =777

© 7x + 56vx + 560 = 777

© 7x+563x—217 =0
ex+8Vx—31=0oVx=—-4+47
©x =63 —8V47

4)Khi a = —2 giai phuong trinh

1,1 1
£00) 7 fs(x) " fa(x) 80
Dox = 196

f(x) = (Vx — 2)°
A = (Vx—2)°

£ = (,/(&— 2)° - 2)2 - (V- 4)’

TRANHOC 45

S6 503 (5-2019)



Suy ra

1 1 139
AOMEOMAGEE)

ot 4t , 1 .3
(Vx-4)" (x-100 (Vx—16) 80
Pitvx—10=a

PT di cho tré thanh

+ 1 + 1 39
5 — —_ _—
(a+6)2 a2 (@a—-6)2 80

2a% + 72 1 39

C @367 2 80
Data =t
Ta co:
2t+72 1 39
(t—36)2+t 80
3(t — 20)(13t% — 756t + 1728)

80t(t — 36)2
=20Vt 6(63 +/3345)
13
Suyra
6(63 +v3345)

=+V20Va=+
a _\/_ a T 13

Suy ra
x=(104_m/%)ZVx=(1oi

Dbi chiéu diéu kién x > 196 suy ra
x=(10+v20)' Vx = (10 + —6(63i1V333“5)>
5)Khi a = —2 giai phuong trinh

1 4 1 4 1 7
L) G i) 2

2

f(x) = (& — 2)
£,(0) = (Vx — 2n)° véi n=2,3.4

Suy ra
1 1 1 7

AOMACONIGEE

46 TOAN Hoc
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13

2
6(63ix/334-5)>

2

1 1 1 7

ind 2t 7t )
(Vx-4)" (Vx-6) (Vx-8)° 2
Pitvx—6=a
PT da cho trd thanh
1 1 7

Car 2zt ta-22"2

2a’ +8 1 7

(2 @—a2 23

Data =t
Ta co:
2t+8 1 7
(t—4)2 2
(t— 2)(7t2 — 48t +16)

2t(t — 4)2

4(6 £ V29
@tZZVtZ(E)%\/_)
Suy ra

4(6 +v29

a=+V2Va=+ (_f\/_)

Suy ra pt da cho c6 6 nghiém:
2
x=(6+v2) Vx= (6 + _4(&7@)

Dox > 36suyra

x=(6+\/§)2Vx=(6+

2

2

7

4(6i\/2_9)>

6)Khi a = —3 giai phuong trinh

1 N 1 N 1 _2
£ fix)  fs(x) 16
9 = (Vx—3)°
fo(x) = (\& - 3n)2
Suy ra

1 N 1 N 1 _2
(0 fix) " fs(x) 16

1 1 1 21

o s+ s+ =

(Vx-9) (Vx-12)° (Vx—15) 16
PitVx—12=a
PT d3 cho tr¢ thanh

1 1 21

o — =—
G+3Z T2 @372 " 16

2¢2+18 1 21

F e Y —
(a? —9)2 +a2 16



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

pita? =t
Ta co:

2t+18+1 21 0
t—9)2% t 16

3(t — 1)(7t? — 135t + 423) o

16t(t —9)2
oty 3US V6D
14
Suy ra
a=i1Va=i\/@
14
Suy ra
2
X=(12J_r1)2Vx:(12J_r @)
dox > 144 suyra
2
X=132Vx=<12+ M)
14

7)Khi a = —1 giai phuong trinh
1 1 1 7

AOMAONIGEE
G0 = (Vi —1)°
fn(x) = (\/; — 1‘1)2

Suy ra
1 4 1 4 1 7
L) ;0 filx) 3

1 1 1 7
o =+ S+ ==
(Vxk-2)" (x-3)" (Vx-4) 3
PatvVx—3=a
PT di cho trg thanh

1 1 7

5 — —_ _—
Gr2 T2 G-z~ 3

2a2+2 1 7

C@-nitZ T3

pbita® =t

Ta co:

2t+2 1 7

C-DEtt 3"
(t=3)(7t> -2t +1)

3t(t — 1)2

St=3

Suyra
a=1V3

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Suy ra

x=(3+3)°

8)Khi a = —1 giai phuong trinh
1 1 1 13

o R TR T2

f(x) = (Vx — 1)°
£, = (Vx —n)"*

Suy ra
1 4 1 + 1 _13
£ () i) 2

1 1 1 13
s =+ 5+ 5 =5
(Vx-2)" (Vx-3)" (Vx-4) 2
bitVx—3=a
PT da cho tr¢ thanh

+ 1 + 1 13
= - =—
(@a+1)2 az2 (@a—-1)32% 2

2a2+2+1 13

S —-cstS=—

(a2—1)2 az 2

pita =t

Ta co:

2t + 2 +1 13 0

t-1)2 t 2
(t—2)(13t2 -6t +1)

c>_ j—

t(t — 1)2

eSt=2
Suy ra
a=+V2
Suyra
2

X = (3 + \/5)
Téng quat:
Véi a,b,x 1a sé thuc dwong
Ham sé £ (x) = (a¥/x + b)"
THL1: Véia =1¢o
fulx) = (a'&/} + nb)k
TH2: Véia #1¢o

a" — 1\"
fo(x) = (a“.%+n - 1)
Chu y:Néu k 1é thi a,b, 1a s6 thuc.
Thi dy 12. Cho f(x) = (2vx — 3)"
Cho phuong trinh:f, (x) = m
a) Giai phuong trinh khi m=9.
b) Giai phuong trinh khi m=4.
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¢)Tim m dé phuong trinh c6 4 nghiém phan biét.

Loigidi.

i) = (2vx - 3)
2

fa0) = <2Jm _3> _

= (2|2vx—3|-3)’

Suy ra

fa(x)=m

o (2]2vx-3-3) =m
a) voi m=9 co

fa(x) =9

o (22vx-3]-3)" =9

9
(:)..@x=0Vx=ZVx=9

b) v6i m=4 co
f(x) =4
o (22vx-3]-3)" =4

1 25 49 121
<:>x=1—6Vx=1—6Vx=1—6Vx=1—6
Tuong tu
f(x)=1
o (22vx-3]-3) =1

1 25
@x=z Vx=1Vx=4Vx=T
f2(x) =3

o (22vx-3]-3)" =3

@x=§(2ix/§)1/x=g(14i3x/§)

c)

f(x)=m

o (2]2vx-3|-3)" =m
Pitvx=t=0

PT @2 cho tré thanh:
2I2t=3]-3) =m

Xét h(t) = (2|2t — 3| — 3)?
_ ((—4t+3)? khi0o<t<3
_{ (4t—9)% khi0o <t<3
Bbt

TOAN HOC
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h(t) +00

AVAN

0

Tir bbt suy ra PT da cho ¢6 4 nghiém phan biét
0<m<o.

Thi du 13. Cho f(x) = (a¥x +b)’

DTima,b biét £,(x) = f3(x) = -1

c6 nghiém x = —1. Trong céc cap (a;b) thoa man
dé bai tim (a;b) dé P = a® + b°® dat gia tri nho
nhét.

2)Timabbiét ,L(x) = f(x) =1

c6 nghiém x = 1. Trong céc cap (a;b) thoa man
dé bai (a;b) tim gia tri nho nhat P = a* + b* .
3)Biét f; (x) = —1 c6 nghiém x = —1.

Chung minh véi moi n phuong trinh

fn(x) = —1 c6 nghiém x = —1.

4)Biét f,(x) = 1 c6 nghiém x = 1.

Chung minh véi moi n phuong trinh

fn(x) =1 conghiémx = 1.

Loigidi.

f2(0) = (a2 ¥x+b(1 + a))3

fz(x) = (a3. Vx+b(l+a+ :;12))3
1)Do f,(x) = f3(x) = -1

cé nghiémx = —1

Suy ra

(—az+b(1+a))3 = (—::13+b(1+a+az))3 = -1
{ —-a’+b(1+a)=-1
—al+b(l+a+a?)=-1
{ (1—-a+b)(1+a)=0
1-a%+b(1+a+a?)=0

a=-—1 b=a-1
@{b=—2V{1—a3+(a—1)(1+a+a2)=0

G-’

fa=—1,-p _ 6 6 _
+Vo|{b=_2th|P—a + b° =65

+Voi {b Sa Lty

P=a®+b%=a®+(1-a)




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Dung dao ham hozc bdt a® + b® > 2 (a+b)
Taduoc a® + (1 —a)® > §

Vay GTNN cua P |a§ khi va chi khi
1

1
a=+b=—-
2 2

2)Do f(x) = f5(x) =1
cod nghiémx =1
Suy ra

(az+b(1+a))3 =(a3+b(1+a+az))3 =1
@{ a?+b(1+a)=1
aA3+b(l+a+a?)=1
@{ (@a—1+b)(1+a)=0
a®—1+b(1+a+a?)=0
a=-1 b=1—-a
C}{bzz V{l—a3+(1—a)(1+a+a2)=0
ﬁ{a=—1v{b:1—a

b=2 a€eR
+Vm{b_‘ thi P = a* + b* =17
+V/6i {bzeR thi

P=a*+b*=0a*+(1-a)
Dung dao ham hogc bdt a* + b* > 2 (a+b)
Tadugc a* + (1 — a)* Zg
Vay GTNN cua P la khi va chi khia = b =
2)Do fo(x) =f3(x) =1
cénghiémx =1
Suy ra
(a2 +b(1+ a))3 =(@+b(l+a+ az))3 =1
a?+b(1l+a)=1
a®+b(l+a+a?)=1

=

(@a—1+b)(1+a)=0
(:){a3—1+b(1+a+az)=0
={

a——1v{ b=1—-a

h=2 1-a’+(1-a)(1+a+a?)=0
a=-1 b=1—-a

‘:’{b=2 v a€eR

3)Biét f; (x) = —1 c6 nghiém x = —1.

Chuing minh v6i moi n thi phuong trinh

fr(x) = —1 cé nghiém x = —1.

Do fi(x) = —1 cbé nghiém x = —1 nén
3

(aV=1+b) = -

S —-a+b=-1b=a-1

Bang quy nap dugc

3
fn (x) = (a“. 3\/§ + b(l + a+.. _|_an—1))

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

f;‘L(_l) = (an- 3\/—_1 + b(l + a+.. +an_1))3

= (a“. V=14 @-1DA +a+.. +a“‘1))3
=(-a"+a"—-1)3=—

Suy ra phuong trinh f, (x) = —1 ¢ nghiém
x=-1.

4)Biét f;(x) = 1 c6 nghiém x = 1.

Chtng minh vé&i moi n thi phuong trinh
fn(x) = 1c6nghiém x = 1.

Do fi(x) = 1 c6 nghiém x = 1 nén

(aiﬂ + b)3 =1
Sa+b=1ob=1—-a
Bang quy nap duoc
3
fu(x) = (an, Vx+b(1 +a+.. +a“_1))
3
f,(D) = (an_ Vi+(@-a)(+ a+..+a“_1))

3
= (a“. Vi+(@-a)+ a+..+a“‘1))

=@ +1-a")3=1

Suy ra phuong trinh f, (x) = 1 ¢6 nghiém x = 1.

M¢ réng 3. Phuong phap lweng gidc hoa

Thi du 1. Cho f (x) = 24X2 —x*.

1) Giai phuong trinh: f,(x) = \/25
2) Tinh [ 11 £, (x) dx
2
VZ

3) Tinh [ f,(x) dx
2
Loigidi.
DPKXP:x? —x* > 0o x € [-1;1]

Pén day ta nghi dén phwong phdp lhrong giac
hoa.

Pat x = sint voit € [ ] Suy ra
fi(x) = f(x) = 2./sin2t(1 — sint) =
= 2|sintcost| = |sin2t]|

fo(x) = 2./sin?2t(1 — sin?2t) =
= 2|sin2tcos2t| = |sin22t|.

Bang quy nap ta duoc:
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fo(x) = |sin2°t| = |sin64t|.
fs(x) = g S |sin64t| = \/77
Giai tiép danh cho ban doc.

2) Tinh [ 11 £,(x) dx
2
Datx = sintvdit € [—%,%]
Theo cau trén co
f2(x) = |sin4t|

dx = costdt
boi can

1 T
x——zﬁt——g
_ m
x—1—>t—§

fz(x) dx —f |sin4t| costdt

NlH

B 32+16\/_+ 3v3
B 60

vz
3) Tinh ff f,(x) dx
2
Datx = sintvdit € [—%,%]
Theo cau trén cé
f2(x) = |sin4t|

dx = costdt
bdi can
1 T
x—zﬁt—g
V2 T
X—Tﬁt—z

j fz(X)dx—j |sindt| costdt

8\/_ 3\/—

60
CAc PT tuong tu :

Cho f(X) = 24/X? —x*.

1)Tim s6 nghiém caa phuong trinh
a)f,(x) =[2x* —1. b)f,(x) =[3x—4x’|.

0)f,(x) = /“ZX d) . (x) =1 X2

50 TOAN Hoc
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NI

e)fy(x) =

*Pé ¢6 PT lugng giac ham sé luong khac chang
2x

han f(x)=

9 _ . TI.'
Patx = tant voit € ( > 2) suy ra
f(x) = tan2t; £, (x) = tan2"t.
Tatao ra cdc PT ham hop sau

D1,00=2 byt =x

Of, (x)_1+§. d)fs(x)ziﬁ’;.

Thi du 2. Cho f (X) = x* —3x
a)Gidi phuong trinh: ,(X) =1.
b)Gidi phwong trinh: f,(X) = /2.
0)Gidi phuong trinh: f,(X) = —3.
d)Giai phuong trinh: f,(X) =2.
e)Giai phuong trinh: f,(x)=0.
f)Giai phuong trinh: f,(X) =2c0s81
h) Tinh [¥° £, (x) dx

K) Tinh f7 £,(x) dx

p) Tinh [, f3(x) dx
q) Tinh f'5(1)

v) Tinh f'5(v/2)

s) Tinh f'5(V/3)

t) Tinh f's (J_J”/—)

Loigidi.
Ta c6 bang bién thién f(x)

X —oo -2 -1 1 2 400

+oo
f(X)




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Tu bang bién thién suy ra f;(x) = lhay
f(fa(x)) =1

tuong duong voi f,(X)=x €[-2,2].

Tir bang bién suy ra f,(X) =X tuong dwong véi
f,(X) =y, €[-2,2].Ctx nhu vay ta cd fi(x) =
f(x) =z €[2;2] cé cac nghiém thudc doan
[2;2] . Suy ra tat ca céc nghiém cua PT di cho
fs(x) = 1 déu thude doan [—2;2].

bat x = 2cost véi te[0;n] suy ra

f(x) = fi(x) = 2(4cos®t — 3cos2t) = 2cos3t
f2(x) = 2(4cos33t — 3cos3t) = 2cos3?t
Bang quy nap ta duoc

fs(x) = 2c0s3°t = 2cos243t

Vay PT f,(x)=1 trg thanh

T
2c0s243t = 1 & cos243t = cos§

T k2m
o
=729 " 243
Giai tiép a,b,c,d,exin danh cho ban doc.
V3
h) Tinh fl f,(x) dx
bat x = 2cost véi te[0;n] suy ra
f(x) = fi(x) = 2(4cos®t — 3cos2t) = 2cos3t
f2(x) = 2(4cos33t — 3cos3t) = 2cos3?t
dx = —2sintdt
Ddi can

St =

1ot=1
=1->t=—
X 3

s
xz\/§—>t=g

6 :

f f,(x) dx =f (—4cos9t. sint)dt
1 T
3

3 1
= f 4cos9t.sintdt = -+ = =

6

K) Tinh [% £, (x) dx

3

3
= | 4cos9t.sintdt = -+ = ——
-fo coS sin 20

. 1
p) Tinh [ f3(x) dx
bat x = 2cost véi te[0;n] suy ra

bat x = 2cost véi te[0;] suy ra

Vii Hong Phong THPT Tién Du s6 1,Bic Ninh - Thang 8-2019

f(x) = fi(x) = 2(4cos®t — 3cos2t) = 2cos3t
f2(x) = 2(4cos33t — 3cos3t) = 2cos3°t
f3(x) = 2cos33t

dx = —2sintdt

boi can
0>t n
x=0->t=—
2
1-t n
x=1->t=—
3

1 T
f f3(0) dx = f3(—400527t.sint)dt
0 T
2

53
364
q) Tinh £'5(1)

bat x = 2cost voi te[0;n] suy ra

f(x) = fi(x) = 2(4cost — 3cos2t) = 2cos3t
f2(x) = 2(4cos33t — 3cos3t) = 2cos3°t
Bang quy nap ta duoc

fs(x) = fs(2cost) = 2cos3°t

= h(t) = 2co0s243t

Khix =1thit =z

h'(t) = —486sin243t

W (E) — —4865sin (243 g) ~0

3
x(t) = 2cost
x (t) = —2sint
(T T
X (5) = —25m§ =—V3

C6 h(t) 12 ham hop tao boi 2 ham sb f(x) va
x(t) = 2cost

Taco: h' (g) =f'<(1).x G)

T d6 ta dugc f'5(1) = 0.

v) Tinh f'5(v2)

bat x = 2cost véi te[0;n] suy ra

f(x) = fi(x) = 2(4cos®t — 3cos2t) = 2cos3t
f2(x) = 2(4cos33t — 3cos3t) = 2cos3°t
Bang quy nap ta duoc

fs(x) = fs(2cost) = 2cos3°t

= h(t) = 2co0s243t

Khix =v2thit=7

h'(t) = —486sin243t

ToANHoC o1
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W (%) = —4865sin (243 %)

= —4865sin (4) = —243V2

x(t) = 2cost
x (t) = —2sint
(T T
x (Z) = —ZSan =2

C6 h(t) 12 ham hop tao boi 2 ham sb fi(x) va
x(t) = 2cost
AN LAY (T
Taco: h (Z) = f 5(1).x (Z)
& —243V2 = —V2f'5(1)
Tir d6 ta dugc f'5(vV2) = 243,
s) Tinh f'5(V/3)
fs(x) = fs(2cost) = 2cos3°t
= h(t) = 2co0s243t
Khix = V3 thit=%
h' (t) = —486sin243t
. (T _ T
h (g) = —486'sin (243 g) =0
x(t) = 2cost
x (t) = —2sint
) (T o
x (Z) = —25mg =-1 ’
C6 h(t) la ham hop tao boi 2 ham so f5(x) va
x(t) = 2cost
o (T (T
Taco: h (g) = f's(V2).x (E)
0= —f’5(\/i)
Tl d6 ta duoc f'5(V/3) = 0.
t) Tinh f's (‘FJ”/—)
\/—+\/—
2

= 2co
12
fs(x) = f5(ZCOSt) = 2c0s3°t
= h(t) = 2co0s243t
Khix = Y28 _ 2cos ™ thit = =
, 2 12 12
h (t) = —486sin243t
LT _ T
W (55) = —486sin (243 ) = —243v2
x(t) = 2cost
x (t) = —2sint

$6 503 (5-2019)

52 oS
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Co h(t) 1a ham hgp tao bai 2 ham so f5(x) va
x(t) = 2cost

Taco: h (1”2) f's (IJ’I).x' (1”—2)

@—243x/§=—\/—_\/_f’5<ﬁ+\/5)

2 2
Tur d6 ta duoc

fs(\/_+x/_)

486
Ao = 243(V3 +1).

Vay tai sao tao ra dugc phuong trinh dang nhu
thi dy 2.Cau tra loi d6 1a xudt phat ham sé
f (x) = 4x> —3x va ding thuc
4c0s°x—3c0s X = C0S 3X
Xét f (x) = 4x> —3x
Ta c6 bang bién thién f(x)

1
X —o -1 -1
1 =

N | =
-

f(x)

—00

Nhan xét: Tir bbt suy ra tng voi mdi x thuoc

doan [—1;1] taco f(x) € [—1;1] va nguoc lai

f(x) € [—-1;1] chi xay ra vo&i cac gia tri
€ [—1;1]. Dodo khix € [-1;1] tacod

Vay ta co: x = 2cost V6i te[0;n]

Khi nay ta tao ra duoc:

Cho f (x) =4x® -3x

a)Giai phuwong trinh: f;(X) =-1.

b)Gidi phwong trinh: f,(X) = —\/25
C)Gidi phuwong trinh: f,(x) = \/25

d)Gidi phwong trinh: f,(x) =0.




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

e) Tinh f1 f,(x) dx

V3
f) Tinh [% £, (x) dx

h)Gidi phuwong trinh: f,(X) =X 1-x2.
K)Gidi phwong trinh: f,(X) =x* —x".

Céch giai twong tu nhu thi du 2,3.
* Bay gio dé tao ra cac ham bac 3 tuong tu
f (x) =4x® —3x la kha dé dang

1)chang han dé khi giai can phai dat

x = 2cost va dua f(x) vé dang

2c0s3t = 2(4cos3x — 3cosx)

X

Suy ra f(x) = 2 (4 (5)3 - 3§> =x3 - 3x.
2) chang han dé khi giai can phai dat
x = /2cost va dua f(x) vé dang v2cos3t

Suyra f(x) = \/7(4 (%)3 - 3\7—7) = 2x3 — 3x.

Chay: Cac ham f(x) =—x*+3x

nay.
* Pé tao ra dang toan phirc tap hon

3)chdng han dé khi giai can phai dat

x = 1+ cost va dua f(x) vé dang 1 + cos3t
Suyraf(x) =1+ (4(x— 1) -3(x — 1))
=4x> —12X°+9x

f(x) = 4x® —12x%+9x

Ta c6 bang bién thién f(x)

|
N

1
X _m -_—
0 2

f(x)

Ta c0 bai toan:
Cho f(x) = 4x> =12 x*+9x . Tim sé nghiém

phuong trinh:

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

a) f.(x)=0.

b f,(x)=1

¢) f,(x) =2

d) f,(x) =1+ \/25

HD: |i luan twong ty thi du 2 dan t6i
batx = 1 + cost véi te[0;n]
f,(x) =1+cos3t

f,(x) =1+cos 3%t

Bing quy nap duoc:

f,(X) =1+cos3"t

4) chang han dé khi giai can phai dt
x = 2 + 2cost va dua f(x) vé dang
2+ 2cos3t

Suyraf(x) =2+ 2(4 (- 1)3 -3¢ - 1))

=X — 6% +9x
Ta c6 bai toan:

Cho f(x) = x*> =12x?+9x . Tim sd nghiém

phuong trinh:

a) f.(x)=0.

b) f,(x) =2

c) f.(x)=2-3

d) f,(x)=4.

HD : Bat x = 2 + 2cost Vi t €[0;n]
f,(X)=2+2cos3t

f,(x) = 2+2c0s3°t

Bang quy nap duoc:
f,(X)=2+2cos3"t

5)Pé khi giai can phai dat

x =1+ 2cost va dua f(x) vé dang
1+ 2cos3t

Suyraf(x) =1+2 (4 ("2;1)3 — 3("2;1))

=x*-3x*+3
Ta duoc
‘ TOAN HOC
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Cho f(x) = x* —3x*+3. Tim s6 nghiém
phwong trinh:

a) f,(x)=0.

b) f,(x)=-1.

c) f;(x)=3.

b) fs(x):—%.

6)Dé khi giai can phai dat
x = —1 + 2cost va dua f(x) v& dang
—1+ 2cos3t

Suyraf(x) =—-1+2 (4 (XH) (ﬂ)>
=x>+3x* -3

Cho f(x) = x* +3x?—3. Tim s6 nghiém
phuong trinh:

a) f,(x)=-1.

b) f;(x) =1.

c) f;(x)=0. véix =0

d) f;(x)=-3.

7) Bé khi giai can phai dat

x = +/2cost va dua f(x) vé dang
V2cos3t ta duoc

Cho f (x) = x® —gx

Tim s6 nghiémphuong trinh:

a) f;(x)=0.

b) f;(x)=-1.

c) f (x)——i Vol x =

NA) \/_

Ta c6 bang bién thién f (x) = x* —g X

f(x)
2\‘ 2
SN,

$6 503 (5-2019)

8) Bé khi giai can phai dat
x = /3cost va dua f(x) vé dang
V3cos3t ta dugc

Cho f (x) =;"x3 —3x

Tim s6 nghiémphuwong trinh:

a) f,(x) =+3.

b) f,(x) = J3cosl

c) f,(xX)=0vdix <0

C6 thé tao ra nhiéu dang cau hoi vé phuong
trinh dang nay chang han

Thidu 3. Cho f (X) = 4x® —3x. Xét

phuong trinh: . (X)=0 (1)

a.Tim n dé PT(1) c6 diing 98 nghiém.

b. Ching minh véi moi n phuwong trinh (1) co

nghiém 1én nhdt,nhé nhdt lan leot 1& M,m thoa

man: m<—£<£<M

c. Tim n dé PT(l) c6 nghiém lon

nhat bang cos 47;—6. Véi n tim duot gia sir CAc
nghiém x; cia PT(1) duwoc sap xép theo thir tu
tiang dan tirc 1a x, < x, véi a < b tim nghiém
Xg5 VA X203

d. Tim n de PT(1) c6 nghiém

Ién nhat bang COS% Véi n tim dwoc tinh
tong cac nghiém cuia PT(1) va tim nghiém
dwong nho nhat cua PT(1).

e.Gid sir cac nghiém x; cia PT(1) dwoc sdp
xép theo thir tw giam dan tic 1A x, <

x, v&i a.b. Tim n dé nghiém x, = cos — .

486
OTinh /5 (“55°)

Loigidi.

Lap luan nhu cac thi du trén ta co tt ca cac
nghiém cua PT di cho déu thugc doan [—1; 1].
bat x = cost v6i te[0;n] suy ra

fn(x) = cos3™t.

Tacé PT:

T
cos3"t = 0@3"t=§+kn




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

%+k7r
S X = 3n
Véi t €[0;w] suy ra
Ly 1 1
0<?2 Sme-o<k<-o+3

Suyrak € {0;1;...;3" — 1}
tuong tng ta cd 3" gid tri x phan biét.
a. Nhu vay PT ¢6 3" nghiém. Theo dé bai c6

3" =98 =3% o n =16
b. Xét
%+0.n’_ %+1.rr %4—(3"—1).7‘[
e B suy ra
T T T n
2 T E+ T E+(3 —1).77.'
COS £—> COS*—>....>C08 “———— (*)
Taco
z @ -1)n z
2 — 2
7S5 < <¥s< =15 ()
Suy ra nghle;m Iorn nhat cua (1)
™
S M — 2z
la M= cos o
nghiém nho nhét cua (1) 1a
= cosifiT — 2~
m = cosi{ir 3n).
. . 3 _\3
Tu(*)taco:ms—‘/?—<‘/——<M

S <
c. PT(1) c6 nghiém lon
nhat bang cos 4’;7 khi va chi khi

m A

2 T o2 T
COS——=C(0S—= & ——=—

3" 486 3" 486

©3"=3"en="=".
Khin=5 PT(1) c6 243 nghiém la

3
X = COS486 Xy = COS =i
X _ COS4857T
243 — 486

D& thiy x; + Xpa3 = Xp + Xp4p = =+ =
= X121 + X123 = 0.
Suy ra tong cac nghiém cua PT(1)
bang x5, = cos% =0
Theo (*) cac nghiém sip xép theo thir ty ting
dan 13
>+ (243 -1).7
243

X{ = coS

Vii Hong Phong THPT Tién Du s6 1,Bic Ninh - Thang 8-2019

>+ (@43 -2)m
Xy = COS 43
S+ (243-95).m 1
Xg5 = COS 243 = cosE
m
-+ (243 - 203).7
x203=COSZ ( ) =cosz=ﬁ
243 6 2
d. PT(1) c6 nghiém I6n
nhit bing cos o= khi va chi khi
7,_  16lx > 16ln
cos(m 3n) = c0s— =3

o3"=3"on=4
Khi n=4 PT(l) ¢6 81 nghiém la

3m
y X2 = COS—

X = COS — a7 b

162’
l6lm

162 °
D& thiy x; + xg; = X + Xgy = - =
= X409 + x4 = 0.
Suy ra téng cac nghiém cua PT(1)
bang x,;, = cos% =0.

Xg1 = COS

Do x4, = cosE = 0 nén nghiém dwuong nho nhit 1a

X4g = COS X
40 — 162"

e. Lam tuong ty cau trén ta c6

E+1.1'r T
=cos— & n=6.

X2 = 486
V2—/6
f)Tinh f's ( )
Tacd) —— ' cos7—n
4 12

fs(x) = cos3°t

= h(t) = cos243t
Khix—\/_ \/_—c s— thit =22
h (t) = —2435m243t

v 7 24342
h (_n) = —243sin (243 g) = V2

12

12 2
x(t) = cost
x (t) = —sint

TOANHOC 55
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V2 ++6

12 4 )

C6 h(t) 1a ham hop tao boi 2 ham so f5(x) va
x(t) = cost

Tacs: i () = 1's (%37)-+(5)

243v2  2+V6 , (V26
< = f5< >

2 4 4
Tir d6 ta duoc f's (\/_ \/_) = \/;if/é'

Thém mot hwéng tao ra ham f(x) nhw sau
Néu cac nghiém x thoa man |x| > 1 thi ta

< _ 1 . . T ‘.
dat x = —— voi t € [0;m]\ {}. Taco:

)
COSX

1 1
cos3x _ 4cos3x — 3cosx 4— ( 1 )2
Tur co co

3
Thidy 4. Cho f (x) = Y
.. . 2
a)Gidail phwong trinh: f,(X) = ﬁ
b)Giai phuwong trinh: f,(X)=-2.
c) Giai phuong trinh: f,(X)=1.
Loigidi.
2 2
f ,(X):_3x (x : éz‘:)
(4-3x%)

Bang bién thién
X —00 —2 — z _ 1
f(x)

+w\l/:w

Lap luan tuong ty cac thi du trén suy ra cdc nghiém
caa PT f,(x)=m voi [m|>1

5t ox = —— véi : T .
dat x = —CVoitE [0; 7'[]\{2}. Ta co:

1
filx) =

cos3x

$6 503 (5-2019)
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cos32x

() =
1

f36) = cos33x
Viéc giai cac PT xin danh cho ban doc.

Thidg 5. Cho f(x)= X3 +§X CoS——
16 2019

Gidi phuong trinh: f,(X) =X,
Loigidi.

Cof(x)=x° B8 7
16 32 2019

Rnén f,(X)=X < f(x)=x

ddng bién trén

, 131 p
S X +—X——C0S——=X
16~ 32 2019

3
<:>X —EX COS— (1)

Do 0<icos4—”<i<E
32 9 32 2

Lap luan nhu thi du trén ta c6 tat ca cac nghiém
cia PT(1) déu thuoc [—1;1]. Dat x =3 cost
voi te[0;n].PT(1) tro thanh

1 3 1 V4

Z0s® X——C0S X = — CO0S———
8 32 32 2019

<> €c0s 3t = cos L
2019

Giai tiép xin danh cho ban doc.
Nhén xét. Viéc nghi ra cach giai lugng giac hoa
dé giai PT ham hop ma f(x) 12 ham bac 3 1a kha
kho khan . Vi thé ta c6 thé chon ham bac 2 thi
sé quen thudc hon.
Xuit phét tir cdng thire lwong giac
cos2x = 2cos’x — 1 =1 — 2sin’x
Ta c6 thé chon f(x) = 2x% — 1 hoic
f(x) = 1 — 2x?
Tir d6 ta co cac PT chang han:
Thidu 6.Gidi phuwong trinh va tim nghiém duong
bé nhdt va I6n nhdt ciia phwong trinh sau:
2 —
2(2(2(2x2 ~1) 71)2 1) o2
2
Loigidi.
Ta c6 BBT caa ham s6 f(x) = 2x% — 1 nhu sau:



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

X —00 -1 0 1 +o00
f(x) | +oo +oo
1 1
-1
PT da cho c6 dang f;(x) = ?
V2

Do =~ € [-1; 1] nén tir bang bién thién suy ra

fu(x) = 2 wwong duong v6i f3(x) = x; € [~1;1]
Twong ti tir bang bién thién suy ra f3(x) = x;
tuwong dwong véi f,(x) = x; € [-1;1]. C& nhu vay
suy ra tit ca cac nghiém cua PT di cho déu thuoc
doan [-1; 1]. Bat x = cost véi t[0;7] suy ra

f; (x) = 2cos’t — 1 = cos2t
f,(x) = 2cos?2t — 1 = cos2%t
f3(x) = 2c0s?2%t — 1 = cos23t

fi(x) = 2cos?23t — 1 = cos2*t

PT da cho tré thanh
V2
coslét = -

Giai tiép xin danh cho ban doc.

* Pé tao ra cac ham f(x) bac 2 twong tu 12 kha
dé dang ching han dé khi giai can phai dat

x = 2 + cost va dua f(x) vé dang 2 + cos2t
Suyraf(x) =2+2(x—2)2-1=2x>-8x+9
Ta c6 thé tgo ra PT sau

Cho f(x) =2x2 —8x +9

4+x/§

2
4-—

a)Gidai phuong trinh: f5(X) =

&

b) Giai phwong trinh: f,(X) =

"

¢) Gidgi phwong trinh: f,(x) =1.
* P& tao ra cac ham f(x) bac 2 tuong tu khac
chang han d¢ khi giai can phai dat

x = —1 4 cost va dua f(x) vé dang

—1 + cos2t.

Suyraf(x) =-1+2(x+1)>%*—-1=
= 2x? + 4x

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Ta c6 thé tgo ra PT sau
Cho f(x) = 2x? + 4x

a)Gidi phuong trinh: f,(x) =0.
b)Gidi phuong trinh: f,(X) = —%.

* Pé tao ra cac ham f(x) bac 2 tuong tu khac
chang han dé khi giai can phai dat
x = —1 4+ 2cost va dua f(x) vé dang
—1 + 2cos2t = —1 + 4cos’x — 2.
Suyra f(x) = -1+ 4 ("“) —2=

=x*4+2x-2
Ta c6 thé tgo ra PT sau
Cho f(x) =x?+2x —2
a)Gidi phuwong trinh: f,(X) =-1
b)Gidi phwong trinh: f,(x) =1.
* Pé tao ra cac ham f(x) bac 2 tuong tu khac
chang han dé khi giai can phai dat
x = 3 4 2cost va dua f(x) vé dang
3 + 2cos2t.

x—3)2

Suy ra f(x) = 3+4(T) —2=

=x?—6x+10

Ta c6 thé tgo dwec PT sau:
Cho f(x) = x? — 6x + 10

a)Gidi phwong trinh: f,(X) =5.
b)Gidi phwong trinh: f,(X) =2.
* Pé tao ra cac ham f(x) bac 2 tuong tu khac
chang han dé khi giai can phai dat
x = 14 2cost va dua f(x) vé dang
1+ 2cos2t.
x—1)2

Suyra f(x) = 1+4(T) —-2=

=x?—2x
Cho f(x) = x? — 2x
a)Giai phuong trinh: f,(x)=0.
b)Giai phuwong trinh: f,(X)=—

Ta c6 thé tgo ra PT nhw sau:
Gidi phwong trinh:

2(2(2x2 ~1) —1)2 -1

5/
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2(2(2x2 ~1)° —1)2 =21 %
* Pé tao ra cac ham f(x) bac 2 don gian chang
han dé khi giai can phai dat
x = 2cost va dua f(x) vé dang
2cos?2t.
2
Suy ra f(x) =4(§) —2=x%2-2
Ta co:
Thi du 7.Gidi phwong trinh va tim nghiégm am bé
nhdt va lén nhat cia phwong trinh sau::

{[(((X ~2f -2) - 2)2 ) ij . 2]2 s

Loigidi.
Dat x — 2 = a thi PT da cho tré thanh

H(((x_ -7 - 2)2 - 2]2 - ZI 2= B

Ldp ludn tirong tw c&c thi du trweéc dan téi

dat a = 2cost te[O;n]va dua f(a) = a* — 2
vé dang f(a) = 2cos2t.

Tir PT(*) ta c6 PT: 2cos25t = /2.

0 Lt A

Véichay: x = 2 4+ 2cost.
Ngoai cach lwong gi&c hoa thi dang PT nay con
cach giai kha don gian la:

m((x‘z)z‘Z)Z‘ZJZ—ZJZ—ZT—z=ﬁ
2_2)2‘2]2‘2J

[(((x— 2)' -2)
I (((x—2)2—2)z—2]2—2]2—2=i\/m
(((x—z)z—z)z—zjz—zj2 —2+\2+B
<:>(((x—2)2—2)2—2)2—2=«/21m

Giai tiép xin danh cho ban doc.
Téng quét:

TOAN HOC
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2

=2+\/§

<~

Giai phuong trinh:

2

[m(x‘zf‘z)z—2)2—2]24} aem

khi
Qym=+V3 bym=+2

2 2020
C)m=i§ d)mzim

Thi du 8.Gidi phuong trinh:

2

2[2(2(2(2x—1)2 —1)2 —1)2 —1] ~1=m

Biet
2
a)m= i7
bym = i;; = icos%;mz i%iﬁ

Laigidi.

abc)Pat 2x — 1 = a thi PT dd cho tré thanh
2 2

2(2(2(2&2 —1)2—1) —1J o2

2

Ldp ludn twong tw cac thi du truéc dan téi

dat a = cost te[O;n]va dua f(a) = 2a* — 1

vé dang f(a) = cos2t.

Giai tiép xin danh cho ban doc.

d)Giai dua vao tinh chat

AA=m>004=1+/m

Thi du 9.Chung minh

2+J2+,/2+\/2+\/E

7-[_
€OSeq 2
2+\/2+‘/2— 2+42
7T
COSa— 2



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

2—J2+ [2+V2++2

31n _
coS 64 = 2
2—J2+‘/2— 2+2
251 _
coS 64 = 2
Loigidi.
Xét phuong trinh

202 - 12 - 1D - 12 -1=2 (1)

Do Vé trai 1a da thuc bac 16 nén (1) c6 ti da

16 nghiém.
(1)@(2(2(29(2—1)2—1)2—1)2=2+4ﬁ
©2202x* -1 -1)%*-1=+ 2;\/2
<:>(2(2x2—1)2—1)2—2i iJ”/z
/Zi 2++2
@2(2x2—1)2—1=if
2+ 2+V2+42
e 2x2-1)°%=
4
jzt 2+42+2

Sx =+

Vay (1) ¢6 16 nghiém phan biét Ia

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

zijzi /2J_r 24++2

x==x
- 2
Dit x = cost vé6i t € [0; ]
PT(1) tro thanh
V2
2212Q2cos*t—-1)?*-1)?-1)?-1= >
V2
e 22Q2cos?2t—1)>-1)*-1= >
2
& 2(2cos%4t - 1)* -1 = g
5 V2
& 2c0s°8t—1= -

T
& coslét = cosz
[ 16t ="+k2

16t = 7T+ 2
i = 4 mcam
. T +k7‘[

T 64 8
< ¢ = s +mn
" 64 8
Do t € [0; ] nén dé dang suy ra
k €{0,1,2,..,7 vam € {12, ...,8}

Do ham s y = cost nghich bién trén doan

[0; ] nén
+Nghiém 16n nhit cua (1) 1a

2+J2+,/2+ 2+2

2

tng voi tnho nhatlat = 6”—4

Suy ra
2+j2+‘/2+\/2+ﬁ
T
COS6_4= 2

+Nghiém I6n thir 2 cua (1) 1a

S6 503 (5-2019) &
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2+J2+,/2— 2+2

2

, ,: 7
ung vol t = Py Suy ra
7

2+J2+‘/2—\/2+\/§
COS — =

64 2

+Xét c&c nghiém duong cua (1) khi nay twong
ung co

T[ mm

2t s <

T km T
<t=—+4— - <t = —
0 t 64+8<2V8.0_t

o
N

duoc
k €{0,1,2,3} vam € {1,2,3,4}
Nghiém duong nho nhit cua (1) la

2—\/2+‘/2+ 2++2

X = 2
s 4 31
Twong tthg m=4 va Vol t=6—f
Suy ra
2—\/2+1/2+\/2+«E
3lm
cos 64 = 2

Nghiém duong nho thir 2 cua (1) la

2—j2+ /2— 2+42

2
N 2
Tuong tng k=4 va Vol t = %

X =

Suy ra

TOAN HOC
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2—j2+‘/2—\/2+\/7

64 2

Véi cach giai nay ta co thé biéu thi cac gia tri luong
gi4c cua cac goc dac biét chang han:
A

2—\/2+4/2+ 2++2
sin— =

64 2

Bang cach dit x = sint véit € [— %; %]

Céc goc khac:

\/2+1/2+ 242
COS§= 2
. Jz- /2+ 2+42
sm3—2= 2
J2+ 24212
37r_
COS32— 2

32 2
- /2+ 2++2
COSl—6——2



Mot s& dang todn cd chird ham hop f(f(...(fx))...)) Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

3T _N2TV2oV2 ZiJZi/Zi N

16 2 2 _

Téc gia lay thém vai vi dy dé 1am rd hon vé dang

nay
2+ [2+2+V2+3

Thi du 10.Chzng minh Sx=+

2
Vay (1) ¢6 16 nghiém phan biét la
2+ [2+2+V2+3
s

COS — =

96 2
2+ 2J_r,/2J_r 2++/3
/ =+
2+J2+ 2—-+2++3 == 2

Cosll_n _ bat x = cost véi t € [0; ]
96 2 PT(1) tré thanh
3
2(2(2Qcos*t—1)? - 1) - 1)? -1 = g
. 3
L‘f'g'“" ‘ & 2(2(2c0s22t —1)2 —1)2 —1 = V3
Xét phuong trinh 2
2 2 \/§
J3 o 2(2cos“4t — 1) —1=—
22 -1 -1 -1)2-1=" (1) 2
2 ) \/§
. A o © 2c05°8t —1=—
Do Vé trai 1a da thuc bac 16 nén (1) c6 ti da 7%
© cos16t = cos—
16 nghiém. ) - 6
2++3 16t =—+k2n
D e 2Ex2-1)?-1)2-1)? = 4\/_ o 6
s
16t = ——+m2m
2+43 6
2 _ 12 _1)2 _1 = |
©2022x - D -1 - 1=+ 't_n+kn
o| 96 8
24243 T mu
_4% t=——+—
(:)(Z(sz—l)z—l)z—T | [ 9? Ezfd
Do t € [0; ] nén dé dang suy ra
o 2(x? 1y 1 = g NEEV2EN3 k€ {012,..,7}vame {1,2,..,8)
- 2 Do ham s6 y = cost nghich bién trén doan
[0; r] nén
2+ ’2 +V2+ 3 +Nghiém 1on nhat cua (1) la
o (2x-1)?%=
4
JZi’Zim 2+\]2+1/2+ 2++3
2 _ — =
& 2x 1=+ > X 5
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tng véitnho nhatlat = = J2++3
g 96 e22x*-1)2-1=+—=
Suy ra 2
2+J2+‘/2+ 2+3 JZiJZi 2++/3
cosl— S ..ex=+ >
9 2

Dat x = cost voi t € [0; 7]
PT(1) trd thanh

1
2t — 2 _ zZ _ 2 _ = —
2+J2+ 2-v2++3 22(2Q2cos"t =" =D - 1) -1=3

T
S ....&coslet = cos§

+Nghiém I6n thtr 2 cua (1) 1a

2
[ T
g Vi t = —Csuyra 16t=§+k2n
ung vor t = - suy & .
16t = —§ + m2m
2+\/2+4’2—\/2+\/§ - t:£+k_7'[
11 o 48" 8
COS—= Vs mrm
96 2 f= —— o —
T 487 8
Thi du 11.Ching minh Do t € [0; ] nén dé dang suy ra
k€012, ...7 vam € {1,2, ....8}
2+ 2+V2++3 Do ham s6 y = cost nghich bién trén doan
s
CoS 4o = 5 [0; ] nén

+Nghiém Ién nhit caa (1) 1a

5n \/2+\/2+\/2——\/§ j2+,/2+ 2+3

COS— =

48 2 X = >

4 s 5 A X T
Loigidi. ung vaitnho nhatlat = e
Xét phuong trinh Suy ra
22222 - 12 =12 = 1) =1 =3 (1) - J2+ /2+ 2++3

, , COS— =
Do Vé trai 1a da thirc bac 16 nén (1) ¢6 toi da 48 2
16 nghiem. +Nghiém 16n thir 2 cua (1) la
(1) & (222x% — 1)? = 1)% — 1)? _3
4 2+ J2+y2-+3
3 =

(:)2(2(2x2—1)2—1)2—1=i§ x 2

, x 5t

243 ung véi t =--suyra

o Q@x*-1)2-1)?%=

4

TOAN HOC
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Mot s& dang todn cd chird ham hop f(f(...(fx))...))

- J2+‘/2+ 2-+3

COSEZ 2

* P¢é tao ra cac ham f(x) phic tap hon xuét phét
tir cos2x chang han dé khi giai can phai dat
x = — vadua f(x) vé dang

cost

11
cos2x  2cos2x—1
Suyra f(x) = L
y 251 2-x?
X2
Thi du 15. Cho f(x)=
2—x?
2

a)Giai phuwong trinh: f,(X) =

b)Giai phuwong trinh: f,(X)=-1.

¢) Giai phuong trinh: f,(X)=-2

Loigidi.
4x
f'X)=———=
(x) 2 x)?
Bing bién thién
X —o —v2 -1 0 1 2 +00
f(x) +o0 +
-1 \ -1
—00 —o0

Lap luan tuong tu cac thi du trén suy ra cac nghiém
cua PT f,(x)=m vei |m|>1

it ox = —— véi , il 5
dat x = — VOItE [0; n]\{z}. Ta co:

fi6) = cos2x

fL(x) = m
1

() = c0s23x

Viéc giai cac PT xin danh cho ban doc.
Luu y diéu kién xac dinh.
Thide 16. Cho f(x) = 2x2 — 1

a) Tinh f', (—%)

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

b) Tinh f'5 (cos )

¢) Tinh f'5 (sin )

d) Tinh [} £, (x)dx

e) Tinh [*5 f5 (x)dx
i

f) Tinh fi* fi(x)dx

vz
g) Tinh [ 3 f3(x)dx

h) Tinh f5 f> (x)dx

Loigidi.
bat x = cost vé6i te[0;n] suy ra
f(x) = fi(x) = 2cos?t — 1 = cos2t
f2(x) = 2cos?2t — 1 = cos2%t
Bang quy nap ta dugc
fs(x) = cos2°t
= h(t) = cos32t
Khix:—% thit:%"
h' (t) = —32sin32t

2

, 2
h (?> = —32sin (32 ?”) — 16v3

x(t) = cost
x (t) = —sint

(2T o2 V3
#(3)=-sing =7

C6 h(t) 1a ham hop tao boi 2 ham sé fi (x) va

x(t) = cost
< (%)

Taco: h' (2—”) = f's (—1).
160 ()

Tur d6 ta duoc f's (——) 32

b) Tinh f’ 5 (cosa)
fs(x) = cos2°t
= h(t) = cos32t

. s N _ l
K’hl X = cos— thit = ”
h (t) = —32sin32t

TOANHOC 063
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n (1) — _32sin (321) —_32

64 64
x(t) = cost
x (t) = —sint
iy T om
X (a) = —Slna

C6 h(t) 12 ham hop tao boi 2 ham sb f(x) va
x(t) = cost
Taco: b (:_4) =f's (cos 6”—4) X (:—4)

. .m m
©-32= —szna.f 5 (—)

64
32

sin=
64

Tir do ta dugc f'5 (=) =

s ! . s
¢) Tinh f . (smﬁ)
fs(x) = cos2°t
= h(t) = cos32t

. . 63m .+, _ 631
K’hl X = sin— = cos Ethl t=1%
h (t) = —32sin32t

5 (63n)— 32 si (3263")—16\/5
128) = ~24%M\°“128) T

x(t) = cost
x (t) = —sint
, (631 . 63m
X (m) = —Slnm '
Co6 h(t) 1a ham hop tao bai 2 ham so f5(x) va
x(t) = cost

Taco: h (128)—f5 sin—).x (1,5

. 63m T
©16V2 = —sin— . f's (smm)

128
' . 162 162
Suy ra (smL) =— == —
y f 5 128 sin?z—g coslg—8

d) Tinh [ f,(x)dx

bat x = cost v6i te[0;n] suy ra
f(x) = fi(x) = 2cos*t — 1 = cos2t
f2(x) = 2cos?2t — 1 = cos2%t
Béng quy nap ta duoc

fa(x) = cos2*t
Khix =0 thit =~

Khix =1thit=0

dx = —sintdt

$6 503 (5-2019)

64 oS

1 z 1
] fax)dx = fzcosl6t.sintdt =——
0 0

155
e) Tinh [*s f5 (x)dx
2

0 St \/_

6 . 3

f_ﬁfs(x)dx = L cos32t.sintdt = 1
2 2

V2
f) Tinh [i* fo(x)dx

T

V2 s
J;z fa(x)dx = f3cosl6t.sintdt
2

49 + 24/2
1020

vz
g) Tinh [ 3 f3(x)dx

2

= 2n
fj fs(x)dx =f * cos8t. sintdt
2

23422
- 252
h) féfz (x)dx = [§ cos4t.sintdt = 3g_4
2

Mg rgng 4. Cdc phirong trinh chiva tham so.
phurong trinh va hé phuong trinh ¢6 lién quan dén
phuwong trinh chira ham hop.

Thi du 1.Cho phuong trinh:

i/m+ Im+¥m+x =x. (1)
1)Tim m dé phwong trinh (1)cé diing 3 nghiém
phéan biét.
2)Tim m dé phicong trinh (1)cé diing 2 nghiém
phéan biét.
3) Gidi phuong trinh:

s
\/x2 +X2+3I +x =x

4) Giai phuong trinh:

i/ - | Y +x =x.

5) Gidi phuong trinh:

\/x4 —x3+§/x4 X+ =% +x =x.




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

6) Gidai phuong trinh:

Yaxt—6+33x* —6+ U3 +x—6 =x

7)Tim a dé phwong trinh sau cé diing 3 nghiém
phan biét.

f/a+2x+«3/a+2x+\3/a+3x =X
va gidi cac PT sau:
a)i/x/?+2x+§/\/§+2x+\3/ 2+3X =X
b)§/1+ 2X+ 31+ 2x+YL+3x =x.

8) Gidi h¢é phuong trinh:

sy Y62
6+2

43fy+,3fy+,3/y+x =X

9) Tim m d@é hé phwong trinh sau c6 3 nghiém
phéan biét:
{xs —x=2y+a

{/2x+a+32x+a+y =y

X

10) Gidi hé phuong trinh:
{x“ —4x* +1=y

«3}y+~3/5y+§/w_x =X

11) Tim a dé hé phwong trinh sau c6 4 nghiém
phéan biét:

Teile
4 2

«3fy+«3/5y+§/w_x =X

12) Gidi h¢é phuong trinh:
X*+x=2y* +2
{/y“ +y?+3yt +y X =x
13) Gidi hé phuong trinh:
X*+x=2y*+1
%/y“ —1+4§/y4 —1+X =X
14) Gidi hé phuong trinh:
X(x+1) =y2y+1)
i/Zy?’ —2y? + 32y —2y? + X =X
15) Giai hé phuong trinh:
x(x+1)=y(y-1)
%/y3—3y2 +2y+€/y3 —3y* +2y+Xx =X

=y+a

Vii Hong Phong THPT Tién Du s6 1,B4c Ninh  Thang 8-2019

va cho biét c6 bao nhiéu nghiém (x;y) théa man:
a) [x—y|=1
b) x* +y*=2
16) Gidi hé phuong trinh:
X +xy+y* =3
%/y—y3 +3y—y’ +x =x
17) Gidi h¢é phuong trinh:
X +xy+y> =7
i/?y—y3+$/7y—y3+x =X

18) Gidi hé phuong trinh:

(3x+y)2+y2:x4—x2+1

i/Sxy+ 2 +33xy + Y2+ x =X

Loigidi.
1,2)Do ham sb f(x) = 3/m + x ddng bién trén R nén
c6:PT() & f,(x)=x<= f(x)=x
oIm+x=x<x*-x=m.

Giai tiép xin danh cho ban doc.

3) Giai phuong trinh:

f/x2 +3E+U +x =x

bit x> =m
PT dd cho tré thanh:

3/m+$ém+a\3/m+ x =x (1)
Do ham sé f(x) = ¥m + x ddng bién trén R nén co:
PTQ) < f,(x)=x<= f(X) =X

SIMm+x=x<x—x=m

X —-x=x

(:)x(xz—x—l)=0
1++5

Sx=0Vx= .
X X >

4) Giai phuong trinh:

3/—x5 + 3+ +x =x.

bit —x>=m
PT da cho tro thanh:
gilmﬂis m+Y¥m+x =x (1)
TOAN HOC
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Do ham s6 f(x) = 3/m + x ddng bién trén R nén cé:

PT() < f,(x)=x

IM+X=X < x*—x=m
S -x==xX

ex(x*+x2-1)=0

—~1++5
Sx=0Vx=1 ’T

5) Giai phuong trinh:
%/x“ i o+ X =x,

pat x* —x®=m
PT déa cho tré thanh:

$/m+x3/m+\3/m+x =x.(1)

Do ham s6 f(x) = 3/m + x ddng bién trén R nén cé:

PT(1) < f,(x)=x
SfX=Ym+x=x<=x*—x=m

sl -x=xt-x3

1++/5

ox=0Vx=1Vx=
6) Giai phuong trinh:
Yaxt—6+Yax* —6+ U3 +x-6 —x

bit 3x* —6=m
PT da cho tré thanh:

%/m+\3/m+\3/m+x =x.(1)

Do ham s6 f(x) = 3/m + x dong bién trén R nén co:

PTQD) < f,(x)=x
sSfX=¥m+x=x =x*—x=m

S —x=3%-6
1++v13

2
7)Tim m dé phirong trinh sau cé ding 3 nghiém
phan biét.

i/m+2x+3jm+2x+3/m+3x =X
<:>$/m+2x+$/m+2x+«3/m+2x+x =X

bat 2x+a=m
PT da cho tré thanh:

66 oS

ox=2Vx=

$6 503 (5-2019)

3/m+\3fm+3m =x (1)

Do ham s f(x) = ¥/m+ x ddng bién trén R nén co:
PT(D) < f,(x)=x

sfX)=Ym+x=x = x*—x=m
ox-x=2x+a<=h(x)=x*-3x=a

Ta c6 bang bién thién h(x)

X - -2 -1 1 2 oo

h(x)

PT c6 3 nghiém phan biét a € (—2; 2)
Khi nay cac nghiém x € (—2;2).
+Véia =2 thi (*):

f/x/f+2x+§/\/§+2x+\3/«/§+3x =X,
<X -3x=42

T bbt suy ra cac nghiém
x € (—2;2)néndatx = 2costvéit € (0;m)

Taco PT: 8cos’t —6cost =+/2

= 3t =—
cos >

Giai tiép danh cho ban doc.
+Véia =1 thi (*):

3/1+ 2x+ Y1+ 2x+3A+3x =x.

= xE-3x=1

Tir bbt suy ra cac nghiém

x € (—2;2) nén dat x = 2cost voit € (0;m)
Taco PT: 8cos’t —6cost =2

1
& cos3t = >
Giai tiép danh cho ban doc.
8) Giai hé phuong trinh:
Y +642

Xg_x 6+ \F (*)

Yy +3y+3yx =x¢)




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Do ham s6 f(x) = &fy + x ddng bién trén R nén co:
PT(*) < f,(x)=x
S fX)=3y+x=xoy=x-x
Thay
y=x—x.
vao (*) duoc:
(x3—x)2—(6+\/§)(x3—x)+6\/§= 0
& x°—x=6 X=2-y=6
x3—x =12 x=vV2-oy=+2

Vdy hé c6 2 nghiém (2;6),(VZ;V2).
9) Tim m dé hé phuong trinh sau c¢6 3 nghiém
phan biét:

x> —x=2y+a(*)

§j2x+ a+§/2x+a+ y =y
Do ham s f(y) = 3[2x +a+y ddng bién tréen R
nén cé: PT(*) < f,(y) =y
o f(y)={2x+at+y=y @y -y=2x+a
Két hop véi (*) ta cé hé

x> —-x=2y+a

Yy —y=2x+a
Trir Vé V6i Vé ta duwoc

3
e

x=YE*+xy+y’+1)=00x=y
Thay vao hé ta duoc:

x3-3x=a(1)

Hé da cho c6 3 nghiém phan biét

< (1) ¢6 3 nghiém phan biét

h(x) = x3 - 3x
bang bién thién h(x)
X —0 -1 1 +o0
+0oo
h(x)
-2
—C0

Tur bbt suy ra (1) ¢6 3 nghiém phéan biét
o me (—2;2).

10) Giai hé phwong trinh:

Vii Hong Phong THPT Tién Du s6 1,Bic Ninh - Thang 8-2019

X' —4x* +1=y(*)

ﬁy+$}y+§ﬁ = X(**)
Do ham s f(x) = [y + x déng bién trén R nén c6:
PT(*) < f,(X)=x

s fX)=Yyrx=xy=x-x
Thay

y=x—x.
vao (*) duogc:
x*—4x?+1=x3—x
oxt—x3—4x’+x+1=0()
Dé thdy x = 0 khong la nghiém cua (1)
Xétx =0
(ot —x—d+md—=0

x?—x —t5=

. 1 1
Pitx —==tsuyrax’+—==1t>+2
X X

PT(1) tré thanh
t2—t—-2=02t=—-1Vt=2
suyra:

1 1
x——=—=-1Wx—-—=2
X X

—-1++5
@x=1ix/i;x=+

11) Tim a d& hé phuong trinh sau c6 4 nghiém:

1., 1,
“xt*+=x*=y+a
4 2

ﬁy + {/ﬁ =X
Do ham s6 f(x) = [y + x déng bién trén R nén c6:
PT(*) < f,(X)=x

@f(x):émzxayzx3—x.
Thay

y=x"-X

vao (*) duogc:

3 _
——x"+t—+x=a
4 2

x* x?

:——3—
y 7 x+2+x

y =x3=3x*+x+1=0
ex=15x=1+V2
Bbt

67
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X —00 1-+/2

{x—y2 {x=2
+00 o ol W +V2 =42
x=1
=0

y
{x = y + 1 {
y 13) Giai hé phu:ong trinh:
X+ Xx=2y* +1(*)
i/y“ —1+ 3y —1+x = x(*¥)

1
Do ham s6 f(x) = §y* —1+x ddng bién trén R nén
hé phuong trinh sau ¢6 4 nghiém phan biét c6: PT(**) & f,(X) =X

1 3
@me( 7’ 4) <:>f(x)=,3jy4—1+x:x<:>y4—1=x3—x

12) Giai hé phuong trinh:
{XZ +x=2y% +2(%) Két hop (*) ta dugc hé:

%/y4+y2+\j3y4+y2+x=x(**) X2 +x=2y" +1
Do ham s6 f(x) = 3/y* + y? + x dong bién tren R

y'+1=x*—x

nén c6: PT(**) < f,(x) =X - X+ (x> =) =y* -1+ y2+1(***)
ST =Yy +V +x=x @y +y* =x* —x X(* =) =(y* =D(y" +1)
) Theo Viet thi x; x? — 1 la nghiém PT:
Két hop (*) ta duoc hé: 2 (=14 + D+ (2 - D2 +1) =0
ot=y>-1Vt=y?+1
{x2+x=2y2+2 Suy ra
Yy +y?r=xt—x [{ x=y%2-1
X+ =) =y*+y?+1 (x5%) & | x2_1:2 “+1
{x(x2—1)=y2(y2+l) e I{ et
x2—-1=y%2-1
Theo Viet thi x; x2 — 1 1a nghiém PT: x=x>-3
t2— 2 +y?+ Dt +y?(%*+1) =0 [ {362—2—312
ot=y2Vt=y2+1 @|{x=x2+1(vn)
Suy ra l x? =y?
X =y? 1+V13
(***)@l{x2—1=y2+1 @{xz_ : 2
| (x=y%+1 x“—2=y
{x2—1=y2
( 1++13
[{ x = y? | =
of W-1=y7 41 @{ 3++13
I{ x=y>+1 P’:i >
2+ 1% -1 = y?2

14) Giai hé phuong trinh:
{X(X +1) =yQ2y+D()

%/2y3 —2y2 +3[2y° —2y2 + X = X(**)

$6 503 (5-2019)
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Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Do ham sé f(x) = 32y — 2y? + x ddng bién trén R

nén c6: PT(**) < f,(x) =x< f(X)=x

32y’ -2y +x=x =2y 2y =x* —x

Két hop (*) ta duoc hé:

X(x+1) =y(2y +1)

2y —2y? =x® —x

X+ (x> =) =y—1+2y? -

X(x* 1) =(y-1.2y*
Theo Viet thi x; x2 — 1 1a nghiém PT:
t2—(y—1+4+2y)t+(y—1).2y>=0
ot=y—1Vt=2y?

Suy ra
{x:y—l
x2 —1=2y?
(***)@{ x = 2y?
x2—-1=y-1
{ x=y-—1
—1)2—-1=2y
SO-D =
{x=2y
4yt =y
{ x=y-—1
y=0Vy=-2
=3 x = 2y?
=0Vy= !
_y_ y_i/z
_{ =_1
y=0
{x=—3
y=-2
{x=0
=4 y:()
1
X ==
V2
1
"T

15)_Giéi hé phuong trinh:
{X(X +1) =y(y-D(

%iy3—3y2 +2y+€[y3—3y2 +2y + X = X(*%)

va cho biét c6 bao nhiéu nghiém (x;y) thoa man:

a) |x2—2x—y2+4y|=3

Vii Hong Phong THPT Tién Du s6 1,Bic Ninh - Thang 8-2019

b) x> +y*=2

Do ham s6 f(x) = %/y3 —3y? +2y + x dong bién

trén R nén c6: PT(**) < f,(x) =x

& f(x):i/y3—3y2+2y+x=x

Sy -3yP+2y=x"—X

Két hop (*) ta duoc hé:

x(x+1) =y(y-1)
Yy -3y* +2y=x*—x

X+(X* =) =(y-D+(y*-2y) .
o (%)

X(x* =1) = (y -D(y*-2y)
Theo Viet thi x; x2 — 1 la nghiém PT:

t2—@-1+y?=2t+ @ -DO*-2y)=0

ot=y—-1Vt=y>-2y

Suy ra
[{ x=y-—1
|x2—1=y2—2y
(***)(:)l {x=y2—2y
l x2—-1=y-1
{ x=y—1
—1)2 -1 =+v2—

S|\ - =1=y"—2y
{x=x4—2x2
xt=y
{ x=y—1
ol Ui-2y=yi-2y
2
{x(x+1)(x —x—1)=0
xt=y
{x=y—1
yER
o 1++5
x=0x=-1;x= 5
2

y=x?
TOAN HQC
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x=y—1
yER
|x2—2x—y2+4y|:3

a) V&i nghiém { théa méan

suy ra c6 v s6 cap nghiém (x;y)
b) D& thay {xy==—11 thoaman x® +y? =2

con x=y=0 khong thoa man x* + y* =2
x=y—1

x> +y%=2

Giai hé xin danh cho ban doc ta dugc 2 nghiém
(x;y) khac (-1;1). Vay c6 3 cap nghiém (;y) thoa
man x> +y* =2

16) Giai hé phwong trinh:

{xz + Xy +y? =3(*)

%/’y—y3+%/y—y3+x = X(**)

Xét hé {

7 O T&Ogll“uﬁ';'t?:g S6 503 (5-2019)

Do ham s6f(x) =y — y* + x dong bién tren R
nén c6: PT(**) < f,(x) =x < f(X) =x

SYy-yYrx=xoy-y* =x*-x
Két hop (*) ta duoc hé:
{x2+xy+y2=3

XX +y —(x+y)=0

{(x+ y)>—xy=3
=
(x+Yy)? =3xy(x+y)—(x+y)=0

(x+y)*—3=xy
=
(x+ Y)3—3((X+ y)? —3)(X+ y)—(x+y)=0

X+y=0
(x+y)*—3=xy Xy =-3
X+y=0 X+y=2
=
X+y=2 xy=1
X+y=-2 X+y=-2
xy =1

o 069) <{[VB~B). (B ) (1), (-3-1)
17) Giai hé¢ phuong trinh:
{xz +Xxy+y: =7

%j?y—y3+$f7y—y3+x =X

Do ham sé f(x) = &7y — y° + x dong bién trén R

nén c6: PT(**) < f,(x) =x

SYTy-yY+x=x=T7y-y*=x*-x
Két hop (*) ta duoc hé:

XC+xy+y’ =7

{x3+y3 =X+7y

X+ xy+y =7
{7(X3 +y°) = (X +TY)(X* +xy +y?)
XC+xy+y =7
{—2x(x—2y)(3x+ 2y)=0



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

X+ xy+y =7

x=0
X=2y

x=_2
& (6y) €{(0:447),(22).(-2-2).(3-2),(-3:2))
18) Giai hé phuong trinh:
(3x+ y)2 +
€l3xy +y*+ «3/3xy + Y2+ X =x(*%)
Do ham s6 f(x) = «3f3xy +y? +x dong bién trenR

nén c6:PT(**) < f,(X)=x < f(X)=x

<:>«3f3xy+y2+x=x <3y +y=x3—x

Két hop véi (*) ta dugc:
{(3x+y)2 +y2=x*—x?+1
3xy + y? = x3

y2 =x*—x* +1(%)

- X

{(Sx + )2 +y% =x2 + (x? - 1)?
Bx+y)y=x(x*-1)
{(3x+y+y)2—2(3x+y)y— (x+x2-1)2-2x(x*>-1)
Bx+y)y=x(x>—1)
{(3x+y+y)2 =(x +x*-1)?
Bx+y)y =xx*-1)

{3x+y+y=x+x2—1
Bx+y)y =x(x*-1)

hos {3x+y+y=—x—x2+1
Bx+y)y =x(x*-1)

3x+y=x =x2 -
{ }; v {3x+y_x 1
vi-ét (y = x“ —1 y=x

{3x+y=—x v {3x+y=—x2+1
y=-x%+1 y=-Xx

{3x+x —1=x

— a2
V{3x+x—x 1
y=x?-1

y=x

V{Bx—x2+1=—x V{3x—x=—x2+1
y:—x2+1 y=-X

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

=-1++2 x=-1-+2
(:){y—Z—Z\/_V{ =2+2V2
V{x—2+\/_ {x—Z—\/g

=2+15 =2-15

V{x—2+\/_ V{x=2—\/§
y=—8-4V/5 |y=-8+4V5

V{xz_—1+\/iv{x:—1—\/§

=1-2 y=1++2
Chay:
Neéu gdp hé PT c6 dang
x+y=a+b
{ xy =ab )

Theo dinh Ii Vi-ét ta cé X,y la cac nghiém pt:
t?—(a+b)t+ab=0
ot=aVt=b
Suy ra
X =a x=05>b
Thi du 2.Cho phuong trinh:
e _ X—m

O

1)Tim m d@é phwong trinh (1) ¢é ding 2 nghiém
phan bi¢t thugc khoang (—1; 1).

2)Tim m d@é phwong trinh (1) ¢6 nghiém duy nhat
thugc khoang (—1; 1).

Loigidi.
@) = m+e™ =x(*)
Do ham s6 f(x) = m +e* dong bién trén tap

R nén co

ToANHoC /]

S6 503 (5-2019) “Clusilré



()& f() =xe fx) =x
omter=xom=x—e*
Xéty=x—e*coy =1—e*

Bang bién thién

X -1 0 1

y
—1

/'

P

e

1—e

Tir bang bién thién suy ra

+phuwong trinh (1) cé dung 2 nghiém phan biét
thugc khoang (—1; 1) chi khim € (—1 -3 —1)

+phuwong trinh (1) cé dung I nghiém phéan thugc
khodng (—1; 1) chi khi

me(1—e;—1—§]u{—1}

Thi du 3.Cho phuwong trinh:

sinx +sin(m+x—sinx) =2m (1)
a)Tim m @é PT(1) c6 nghiém.

b) Tim m dé PT(1) c6 3 nghiém thugc

khodng (O;gﬂj.
4
¢)Giai PT(1) khi m=1.
d)Giai PT(1) khim= % :
e) Giai phuong trinh:
Sinx +sin(cosx+ X —sinx) = 2¢os X
) Gidi phuong trinh:
Sinx + sin(\Ecosx+ X—Sinx) = 2\/§cosx
h) Giai phuong trinh:
SinX +sin(sin 2Xx+ x —sinx) = 24/3sin 2x
K)Tim a dé PT sau c6 nghiém:
Sinx +sin(cosx +a+ X —sinx) = 2a+ 2cos X
Loigidi.
abcd)
D) © m+ (m+x—sinx)-sin(m+ x—sinx) =0

TOAN HOC
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Do ham s6 f(x) =m+x —sinx ¢

f'(x) =1 — cosx = 0 nén ham sé f{x) dong bién
trén R. Suy ra
MDMefhik=xef(x)=m+x—sinx=x
& sinx = m. bPay 1a PT lugng giac co ban viéc giai
tiép 1a khong kho khan gi.

e) Gidi phuong trinh:

Sinx +sin(cosx+ X —sinx) = 2cos X

bit cosx=m

PT @3 cho tré thanh:

sinx +sin(m+x—sinx)=2m (1)

< m+ (M+ X—sinx)-sin(m+ x—sinx) =0

Do ham s6 f(x) =m+x—sinx ¢

f'(x) =1 — cosx = 0 nén ham sé f{x) dong bién
trén R. Suy ra
Mefi)=xef(x)=m+x—sinx=x

S sinx = m S sinx = cosx

T
@tanle@x=1+kn.

) Gidi phwong trinh:
sinx +sin(xy/3cosx+ X —sinx) = 24/3cos x

Pit \/3cosx=m
PT @3 cho tré thanh:

sinx+sin(m-+x—sinx)=2m (1)

< m+ (M+ X—sinx)-sin(m+ x—sinx) =0

Do ham s6 f(x) =m+x—sinx ¢

f'(x) =1 — cosx = 0 nén ham sé f{x) dong bién
trén R. Suy ra
Mefi)=xef(x)=m+x—sinx=x

& sinx = m & sinx = V3cosx

T
(:)tanx:\@(:)x=5+kn
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h) Gidi phuong trinh:
SinX +sin(sin 2x+ X —sinx) = 24/3sin 2x

Pit sin2x=m
PT @3 cho tré thanh:

sinx +sin(m+x—sinx) =2m (1)

< m+ (M+ X—sinx)-sin(m+ x—sinx) =0

Do ham s6 f(x) = m+x—sinx c6

f'(x) =1 — cosx = 0 nén ham sé f{x) dong bién
trén R. Suy ra
Mefi)=xef(x)=m+x—sinx=x

S sinxy = m © sinx = sin2x

o sinx(2cosx—1) =0

3
oSx=knVx= +§+k2n

K)Tim a dé PT sau c6 nghiém:
Sinx +sin(cosx +a+ x —sinx) = 2a+ 2cos X
bat a+cosx=m

PT di cho trd thanh:

sinx +sin(m+x—sinx) =2m (1)

< m+ (M+ X—sinx)-sin(m+ x —sinx) =0

Do ham sb f(x) = m+ x —sinx

f'(x) =1 — cosx = 0 nén ham sé f{x) dong bién
trén R. Suy ra
MDefhix)=xef(x)=m+x—sinx=x

Sa+cosx+x—sink=x

- . 7-[
& a = sinx — cosx = V2sin (x - Z)

Pt c6 nghiém
& a € [-V2;V2]
Viéc tao ra PT kiéu nay la rat dé rang chang han
1)Cho phurong trinh:

m+4x—-3cosx 2
COSX+C0S—————=—m. (1)

’ 4 3
a)Tim m @¢ PT(1) c6 nghiém.

b)Gidi PT(L) khim = g .

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

m + 4X —3C0S X

Hd: f(x)= ;

dong bién trén R. Suy ra
D e fo(x) =xe..©3cosx =m.

2)Cho phuwong trinh:

sin®x +sin? (m-+x—sin’ x) =2m. (1)
a)Tim m @ PT(1) c6 nghiém.

b)Giai PT(1) khim :% .

¢)Gidai phuong trinh:

[3cosx
2

sin®x +sin? +xsin2x]—SCosx.

d)Tim m d@é phwong trinh sau cé nghiém:

sin®x +sin’ (m —cos X+ x —sin® x) = 2m—2cos .
Hd:

ab) f(X) =m+x—sin®x

f'(x)=1-2sinxcosx =1-sin2x >0

D e fo(x) =xe.osin’x =m.

¢)Gidi phuong trinh:

(3cosx

sin®x +sin? +X—sin? x):3cosx.

Dat gcos X=m.

PT da cho tré thanh
sin®x +sin? (m-+x—sin’ x) =2m. (1)

f(x) =m+x—sin®x
f'(x)=1-2sinxcosx =1-sin2x >0

(D) e fr(x) = x .. sinx =m.

. 2 3
S sin“x = = cosx
o 1—cos?x = S cosx
1 T
(:)cosx:E Vcosx=2(:>x:i§+k27t

TOANHoC 73
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d)Tim m dé phwong trinh sau cé nghiém:

sin’x +sin’ (m—cos X+ x—sin® x) = 2m - 2cos x.
Dat m—cosx=a.

PT ddi cho tré thanh

sin’x +sin’ (a+x—sin® x)=2a. (1)

f(X)=m+x—sin’x
f'(x) =1-2sinxcosx =1-sin2x >0

D e fhx) =xo.osin’x =a.

& sin’x = m — cosx

& —cos’x+cosx+1=m

Dat cosx =t € [—1;1]

Thi du 4.Cho phuong trinh:

1+ %/3+ m+3¥m+3x =x. (1)

a)Tim m dé phwong trinh ¢é ding 3 nghiém phan
biét.

b)Tim m dé phuong trinh c6 nghiém duy nhat.
c) Giai phuong trinh:

1+ {/3 —5x% +3Y-5x2 +3X =X.

d) Giai phuong trinh:

l+§fx3 — X' =14+ - x =24+ 3x =x.

e) Giai phuong trinh:

1+§[x3 X' 3P -x —3+3x =x

f)Tim a dé phuong trinh sau c6 4 nghiém phan
biét

| 4 7
l+3s‘3+a—3i+3.3 a—3i+3x =X
| 2 TN

h) Giai phuong trinh:

\“ 4 4
1+ 33‘1—3L +3.,3/§—2—3L+3x =X
‘ 4 | 4

k)Tim a dé phuong trinh sau

x* x*
1+3—+3—-a+33—+3x—a=x
12 12

€6 4 nghiém phan biét thoa man: )
1. 4 nghiém tao thanh cip sé cong
2. Nghiém nho nhat bang 1 — /2.
3. Nghiém nho nhét bing —%
4,

Nghiém duong nho nhét bang 4.

4
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5. Tich nghiém Ién nhat véi nghiém nho
nhét bang —3/1982.
6. Tong cac nghiém dwong bang 13.

7. Khoing cach gitra nghiém duong lon
nhat véi nghiém duong bé nhat bang
V15 + V3.
8. Nghiémam x < 3 —+/15.
i)Giai hé phuong trinh:

l+$/‘03+ y+33/y+3x =x

yy+3x=x2—x—-y

j)Giai hé phuong trinh:

1+$/‘03+ y+33y+3x =x

x2y2+2x2y+x12=x4—6x+9

Loigidi.

a)Do ham sé f(x) =1+ 3m + 3x ddng bién trén R
nén c6: PT() < f,(x) =x

= f(x)=x<:>1+M=x
om=x-3x*-1

Lap bbt y=x*-3x* -1

X —00 0 2 40

Giai tiép xin danh cho ban doc.
c) Giai phuong trinh:

1+ 3{3—5x2 +33-5x% +3x =x.

it —5x2 = m thi PT da cho tro thanh:

1+ 3‘/3+m+3\3/m+3x =x. (1)

Do ham s6 f(x) =1+ 3/m +3x ddng bién trén R nén
c6:PT() < f,(x) =x
o f(X)=x<1+3Ym+3x =x

em=x-3x¥%-1




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

o5 =x-3x*-1
<X +2x5-1=0

-14++5
2

Sx=—-1Vx=
d) Giai phuong trinh:

1+§llx3—x4 —1+3m:x.
<:>1+3/3+x3—x4—2+3mzx.
Dit x3 — x* — 2 = m thi PT d4 cho tro thanh:
1+3/3+m+3M=x 1)

Do ham sé f(x) =1+ &/m+ 3x ddng bién trén R nén
c6:PTQ) < f,(x)=x

o f(x):x<:>1+m:x
om=x-3x*-1
ox3—xt-2=x3-3x2-1

ox*-3x2+1=0

1++5 —1++5
Sx =+ X =+——-
2 2
e) Giai phuong trinh:

1+3jx3—x4+3m=x.
<:>1+3/3+x3—x4—3+3mzx.
biat x3 — x* — 3 = m thi PT d cho trd thanh:
1+33+m+3m+3x =x. (1)

Do ham s6 f(x) =1+ 3/m + 3x ddng bién trén R nén
c6:PT() < f,(x)=x

o f(x):x<:>1+m:x
om=x*-3x*-1
ox3—x*-3=x3-3x2-1

ex*=3x>+2=0
<:)x=i1;x=i\/§

f)Tim a dé phuong trinh sau c6 4 nghiém phan
biét

4 4
1+§/3+m—3%+3$’m—3%+3x =X

4
Pita — 3% = m thi PT da cho tro thanh:

1+33+m+3m+3x =x. (1)

Vii Hong Phong THPT Tién Du s6 1,Bic Ninh - Thang 8-2019

Do ham s f(X) =1+ 3/m + 3x ddng bién trén R nén
c6:PT() < 1,(X) = x

o f(x)=xc>1+m:x
SIM+3x=x-1<om+3x=(x-1)°

om=x-3x¥-1

4
X
oa——=x3-3x2-1
a 2 X X
3x4
®a=T+x3—3x2—1

4
Xéty=%+x3—3x2—1
y'=3x3+3x2—6x=0
Sx=0Vx=1Vx=-2

Bbt
X —00 -2 0 1 400
400 0o
-1
y \
49
4
-9

Tir bbt suy ra PT da cho c6 4 nghiém phan biét
9

cae (-2 1)

h) Giai phuong trinh:

4 4
1+31—3i+33 —2—3i+3x =X
R
4 4
©1+§/3—2—3%+3§/—2—3%+3x=x.

4
Pita — % = m thi PT d4 cho tré thanh:
1+i°’/3+m+3\3/m+3x =x. (1)
Do ham s6 f(x) =1+ $/m+3x ddng bién trén R nén
c6:PT) < f,(x)=x
o f()=xol+¥m+3x =x

SIM+3x=x-1<om+3x=(x-1)°

om=x-3x¥-1

3x4
@—2—T=x3—3x2—1

TRANHOC 7D
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1
(:)—(xz +2x—2)(3x>—-2x—-2)=0

ox=-1+V/3Vx 1+\/—

k)Tim a dé phuong trinh sau c6 4 nghiém phan
biét

x* x*
1+3—+3—-a+33—+3x—a=x
12 12

4
bt = — a = m thi PT da cho tro thanh:
1+3l3+ m+3¥m+3x =x. (1)
Do ham sb f(x) =1+ 3m + 3x ddng bién trén R nén
c6:PT() < f,(x)=x
o f(X)=x=1+¥m+3x=x

SIM+3Xx=x-1m+3x=(x-1)°

em=x"-3x*-1
4
X
@E—a=x3—3x2—1
4

x
oSaq=—-— 1
a 12 x3 +3x% +

Xéty=E—x3+3x2+1
;1

y =§x3—3x2+6x:0
©x=0Vx=3Vx=8
Bbt

X

—+ 0o

—0 0 3 6
400
31
| / T\
1 1

Tir bbt suy ra PT da cho c6 4 nghiém phéan biét

31 .
©a€ (1; T)’ Khi nay
4

X
a—ﬁ—x +3x2+1

oxt—12x3+36x2 =12(a—1)
o (x?-6x)?>=12(a—1)

76 TOAN Hoc
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o x?—6x=42/3(a-1)
©x—-32=9+2/3(a-1)

<:)x—3=i\/9iZ 3(a—1)

<:)x=BiJ9i2 3(a—1)

Cac nghiém nay sap xép theo thir tu giam dan 1a

3+\/9+2 3(a—1);3+J9—2 3(a—1);

3—J9—2 3(a—1);3—J9+2 3(@a—1)
1)4 nghiém lap thanh cap s6 cong khi va chi khi

3+ /9+2./3(a—1 —-3- /9—2,/3(a—1)=
+\/9—2,/3(a—1 —3+J9—2 3a—-1)=
9 24/3(a—1)—-3+ 9+2,/3(a—

o f9+z 3(a—1 )=3. }9 2 3(a 1

©9+2[3(a—1) —9(9 2 3(a—1)

133
< 20. ’3(a—1)—72<:> EX =

2) Nghiém nho nhit bing 1 — v/2.

@3—J9+2 3(a—1)=1-+2.
53
=—-2V2

Ca= V2

3.Nghiém nho nhit bang —%

1
:)3—\/9+2 3(a—1)=—5
361

192
4) Nghiém duong nhé nhat bang 4

ea=

3+\/9—2 3a—1) =4
oo 1
=3
5) Tich nghiém Ién nhét vai nghiém nho nhat

bang —Y/1982



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

@(3+ /9+2m)x<3— /9+2m>

= -Y/1982
& -2/3(a—-1) = -¥/1982

12+ 11982
- 12

e a

6)Tong cac nghiém dwong bang 13.

o3+ /9+2,/3(a—1)+3+ /9—21/3(a—1)

+3—\/9—2 3(a—1) =13

7/Khoang céch gitra nghiém duong 16n nhét véi
nghiém dwong bé nhét bing V15 + /3.

3+ /9+2w/3(a—1)—<3— /9—2,/3(a—1)>
=\/1_5+\/§<:>a:4
8)Nghiém am x < 3 —/15.

3—J9+2 3(a—1) <3-+15.

31
o4<a< e
Chl y: ¢6 thé tim diéu kién PT c6 4 nghiém
phan biét dua vao bién dbi trén.
Nhan xét. Cac nghiém PT viét & dang cin trong
cin chang han
+Véia=2 ta co PT:

x* x*
1+3—+1+33—+3x—-2 =X
12 12
x* fx“
<S1+3—-2+3+33——-2+3x =X
12 12

4
Dt ’1‘—2 — 2 = m thi PT di cho tr¢ thanh:
1+3/3+ m+3m+3x =x. (1)

Do ham s6 f(x) =1+ 3m+3x ddng bién trén R nén
c6:PTQ) < f,(x)=x

S f(X)=xo1+3Im+3x =x

SIM+3x=x-1<m+3x=(x-1)°

om=x-3x-1
4
X
@E—2=x3—3x2—1
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o xt—12x3 +36x%2 =12
e (x?-6x)? =12
o xt—6x=12V3

ox=3+ /9—2\/§;x=3i /9+2\/§

i)Giai hé phuong trinh:

1+ «3j3+ y+ 3«3/y +3x =Xx(*)

y. 3y +3x =x2 —x — y(x*)
Do ham s6 f(x) =1+ 3[y +3x ddng bién trén R nén
c6:PT(*) < f,(x)=x
o f(x):xc>1+,3/y+3x =X
S Yy +3X=x=1(***)
Thay vao (**) duoc:
yx—1)=x>—-x—y
ox(y—-x+1)=0
ox=0Vy=x-1
Vi x=0 thay vao (***) dugcy = —1.
Véi x=0 thay vao (***) duogc:
o Yax-1=x-1<4x-1=(x-1°

3++13
3

S..ox=0Vx=

Suy ra cac nghiém cua hé la:

(0;—1),<3+m-m>,(3_\/1_-_\/ﬁ>

3 "3 3 ’ 3
j)Giai hé phuong trinh:
1+33+y+33y+3x = x(*)

1
xly? 4+ 2x%y + == x* — 6x + 9(*x)

Do ham s6 f(x) =1+ 3[y + 3x dong bién trén R nén
c6:PT(*) & f,(x)=x
& f(x)=x<:>1+13/y+3x=x
SYPy+3x=x-1<y+3x=(x-1)°
Sy+1=x>-3%°
Két hop véi (**) ta co

y+1=x3—3x?

1
x2y2+2x2y+F=x4—6x+9

I
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1
(xy +x).—=x%(x—3)
o x
1
(xy + x)? +—2=x4+(x—3)2

( (xy+x).%=x2(x—3)

[

(xy + x). —=x2(x—3)

g

—2(xy+x)%—(x +x—3)2—2x%(x—3)

)

xy+x+ —(x2+x—3)2

1 1
(xy +x).—=x%(x — 3) (xy +x).—=x%(x —3)

o f v 1x
xy+x+;=x2+x—3 xy+x+;=—x2—x+3

xy +x = x? xy+x=x-3
11 hoac 1 5
Vi—ét -—= X — -=X

b X

xy +x = —x? xy+x=—-x+3
hodc{ 1 hoac 1 2

;=—x+3 ;=—X

hoic
=3i;/ﬁ d x=1
Xy +x=—x
_3+/5
o2

xy +x = x? o
@{ < {xy+x—x 3

2
hoéc{ hoéc{xy+x:—x+3
x=-1

Giai cac hé PT dwoc nghiém (x;y) gom

2 72 2 72

(3+\/ﬁ_1+\/ﬁ) (3—@_1—@)

(1;-3), (3+\/‘ —52\/‘),(3 2\/‘ —5+\/’) (=1;-5)

Thi du 5.
a)Cho phuong trinh:

(((x + m)3 + m)3 + mjg =x. (1)

Tdp hop tat ca cac gia tri m dé phicong trinh ¢6
dung 3 nghiém phén bi¢t la khodng (a;b).

Tim a-b.

b)Gidi phuong trinh:

(a7 w1 25) - \F]

C)Tim a dé phwong trinh ¢ 3 nghiém phan biét:
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d)Tim a dé phirong trinh c6 3 nghiém phan biét:

3
35
( + 2'5Xj+a \/7

e) Gidi hé phuong trinh:

) (((x+ y)3 + y)3+yj3 =X

(2x% 4+ 2y?)3 = x2
) Gidi hé phuong trinh:

(R
x2+y? =x2 -y

Laigidi.

a)Do ham s6f(x) = (x +m)’ ddng bién trén R nén
c6:PT()) < f,(x)=x

= f(x):x<:>(x+m)3=x<:>x+m=$ﬁ

om=3

patdx =t
Giai tiép xin danh cho ban doc.
b)Gidi phuong trinh:

(((x +1—3/§)3 +1—3/§)3 +1—3/;]3 =X

Dt 1 — Vx = m thi PT da cho tré thanh
(((x+ m)3 + m)3 + m)s =x. (1)

Do ham s6f(x) = (x+m)’ ddng bién trén R nén

c6:PT() < f,(x)=x

= f(x):x<:>(x+m)3:x<:>x+m:§'/§

X—=X

om=x-x o1-Ix=3x-x
o x-23x+1=0



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

3y —

J;_l x=1

= _ =

o)Timadé phwong trinh ¢6 3 nghiém phan biét:
3 3 °

Dt Yx? — a = m thi PT da cho tro thanh

3 3 :
(((x+ m) + m) + m) =x. (1)
Do ham s6 f(x) = (x+m)’ ddng bién trén R nén
c6:PT() < f,(x)=x

SN f(x):x<:>(x+m)3:xc>x+m:$/;

oSm=3x-x
oVxZ-a=Yx—x
ex+VxZ-3Yx=a
PatiVx =t

Ta duoc:

t3+t?—t=a
Xéty=t3+t2—t

y=3t’+2t—-1=0t=—-1;t=
Bbt

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

3 3 ¥
(((x+m) +m) +m) =x. (1)
Do ham s6f(x) = (x+m)’ ddng bién trén R nén
c6:PT() < f,(x)=x

= f(x):x<:>(x+m)3:x<:>x+m:§/§

em=3x-x
375
@a—ix—:i/}—x
2.
Sa= ‘/_ +\/—

Pit x = t ta duoc:

2
—t5—t3+t=a

t —o -1 % 400
+ o0
1
y
11
27
—00

Pt cd 3 nghiém & m € (% 1).

d)Tim a dé phuwong trinh ¢6 3 nghiém phan biét:

3
3/y5 $ 3/y5 ’ 3/y5
Mazﬂ +a_z.ﬂ a2

bita — = m thi PT d3 cho trd thanh

2305
5

5
Xéty:§t5—t3+t
y’=2t4—3t2+1=0(:>t=+1-t=+i
- V2
BBT
1 1
t —00 -1 —E ﬁ 1 +oo
+0oo
3
y 52

-2

-3
52

Pt da cho c6 3 nghiém phén biét
-3 -2 2 3
cae (5 3)v(Gim)

Chu y: Trong cac bang bién thién phan viét thém
tac gia khong c6 dong xét diu y’.
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e) Gidi hé phuong trinh:

(((x + y)3 + y)3 + y)s =X(*)

(2x* +2y%)* = x% (+%)

Do ham s6 f(x) = (x+ y)’ ddng bién trén R nén co:

PTQ) < f,(x)=x
= f(x)=x<:>(x+y)3=x<:>x+y=€ﬁ
Tacé hé:

x+y=3Vx
(2x% + 2y?)3 = x2
{ x+y=3x
2x2 + 2y2 = {x?
o x+y=§/§
2x2 4+ 2y% = (x + y)?
o x+y=3\/§@{x+y=3{/§
(x=y»?=0 x=y
1
eox=y=0Vx=y=1+—+
y y 2

f) Giai hé phuong trinh:
3 3 ¥
(((X+ yy +y) + y) = x(*)
x? +y? = a2 -y

Do ham s6 f(x) = (x+ y)’ dong bién trén R nén c6:

PT() < f,(x)=x

= f(x):x<:>(x+y)3:x<:>x+y:$/;
Taco hé:

{ x+y=3x )
x? +y? =2 —yix

+Véi x = 0 thay vao (1) dugc y=0.
+Xétx =0

(1)@{

() + () + =1

35 y
Vxce+3==1
Vx

TOAN HOC
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3
- Vx
Yooy 2t
Vx Ve 2
{W=1 Va? = 2
—==0 A
Vx 3x 2
X =— x = L
=+ o5
@{x__l Vv 2‘1/2 Vv 2‘1/2
y=0 "ly=L Tly=-L
242 22
Vay hé cd 5 nghiém:

Thi du 6.Cho phuong trinh:
2
((x2 + m2)2 +m2) +mP=x (1)

a)Tim m @ PT(1) c6 nghi¢m.

b) Tim m gé PT(1) c6 2 nghi¢m phan biét.
¢) Tim m de PT(1) c6 nghiém duy nhat.
d)Tim m d@é PT(1) ¢ téng binh phwong cdc
nghiém bang % .

e)Gidai phuong trinh:

2 2
NN B [ B [
18X 18X 18X

NGiai hé phuong trinh
(P +y2+yD)2 +y? =x
x3+y3=3x2—xy(x+7y)

9)Giai hé phuong trinh
{((x2 +y3)?+y)? 4yt =x
x?y? +6x2—10x+4=0



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

h)Gidi hé phuong trinh:
{ (2 +y?)? +y)? +y? =x
1+ 2xy —y)? =2xy +x — 2y

K)Gidi hé phwrong trinh:
{(xz +2(y—-1)2)?+2(y—-1)?% =«
G +2( -1 +2(x—-1)* =y
Loigidi.
abc)do VT = 0 nén x > 0.
Do ham s6 f(x) = x* + m? dong bién trén khoang
[0; +0) nén c6: PT() < f,(X) =X

o f(X)=xox+m’ =x
SXe—x+m? =0
Giai tiép danh cho ban doc.

e)Giai phuong trinh:

2
, 1) 1] 1
Xt — | +— | +—=X
|8x| |8x| |8x|

do VT > 0 nén x > 0. PT tré thanh

2
, 1Y 1) 1
Xt — | +— | +—=x(*
8x 8x 8x

Dit—=m>0

8x
Do ham sb f(x) = x> + mddng bién trén khoang
(0; +0) nén c6: PT(*) & f,(X) =X
s f(X)=xox*+m=x

<:>x2—x+i=0
8x

1++5
4

1
4:)8x3—8x2+1=0(:>x=§Vx=

NGidi hé phuong trinh

(2 +y)2+y)2+y*=x (D
{x3 +y3=3x2—xy(x+y) (2)
doVT(1) =0nénx = 0.

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Do ham s6 f(x) = x* + y> dong bién trén khoang
[0; +) nén c6: PT(1) < f,(X) =X

St =xox’+y*=x

Két hop véi (2) ta duoc:
x2+y’=x
{x3 +y3=3x2 —xy(x +y)
x2+y?’=x
(r+ (% +y? —xy) =3x% —xy(x +y)
x? + y2 =X

=

< (x + y)(x? + y?) = 3x2
- x2+y?=x { x2+yr=x
x(x +y) = 3x? x(—2x+y)=0
o x2+y2=xV{ 24yl =x
x=0 —2x+y=0
. . . 4.2
o (x;y) € (0; 0); (gg)-

0)Gidi hé phuong trinh
(P +y)? +y)?+y*=x (1)
{xzyz +6x2—10x+4=0 (2)
doVT(1) = 0nénx = 0.
Do ham s6 f(x) = x> + y> dong bién trén khoang
[0; +0) nén c6: PT(1) < f,(X) =X

s f(X)=xo X +y> =X

Két hop véi (2) ta duoc:
x2+y2=3x—-2+2-2x
{ x%y? = (3x —2)(2 — 2x)
Theo Viet x2, y? la nghiém PT:
t2—(Bx—2+2-20)t+(Bx—2)2-2x)=0
St=3x—-2Vt=2—-2x

*)

Suy ra:
[{x2:3x—2
2 _
y°e=2-2x
N
®) |{x2=2—2x
ly2=3x—2

S ..oy e (1;0),(—1+\/§;i /3\/5-5)

h)Gidi hé phuong trinh
{((x2 +yD)2+yH)2+yt=x (D
1+ Q2xy—y) =2xy+x—2y (2)

Do VT(1) = 0 nénx = 0.
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Do ham sb f(x) = x* + y* dong bién trén khoang
[0; +00) nén c6: PT(1) < f,(X)=x

o f(X)=xo X +y* =X

oo, 1
@(x——) +yc=-

2 4

C __2—1_ 2<1

© (x 2) “2 7 =%

@—1<x—1<14:)0<x<1
<x-z<oe0<x<

2)e Rxy—y)? =2xy+x—-2y—1
e @y-y?P=c-D2y+1D )
DoxSl;—%Syvé(ny—y)ZZO
Suyra 2xy—y)?=20=>(x-1)Qy+1)
Vi vay

B)ey-y)?=x-D2y+1)=0
£ 1\2 1
Két hop: (x - E) +y?% = Z suy ra:

Céc nghigm (x;y) 1a (1;0), G - %)

K)Giai hé phuong trinh
{(x2 +20- D +200-1D* =x (1)
* +2(x—1)*)* +2(x - 1D* =y (2)

DoVT(1) = 0nénx > 0.
Do ham s6 f(x) = x> + 2(y —1)* déng bién trén
khoang [0; +0) nén ¢c6: PT(1) & f,(X) =X

S X)) =xo X’ +2(y-1)*=x
DoVT(2) =0nény = 0.
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Do ham s6 f(y) = y* + 2(x—1)* dong bién trén
khoang [0; +0) nén c6: PT(2) < f,(y) =y

s fy)=yey +2x-1)*=y

Ta cé hé:
x2+2(y-1%2=x (3)
yE+2e-1D)%=y (4

Trir vé voi vé (3) cho (4) duoc:
x—y)(x+y+5) =0

©x=y (dox+y+5>0)
Thay x=y vao (3) ta dugc

2
x2+2(x —1)? =x(:>x=1Vx=§
Vay hé ¢6 2 nghiém (1; 1); (gg)

Thi du twong tw.
Cho phuong trinh:
4
((x“ + mz)4 +m2) +m’=x (1)

a)Tim m dé PT(1) c6 nghiém.

b) Tim m @é PT(1) ¢6 2 nghiém phan biét.
¢) Tim m dé PT(1) c6 nghiém duy nhat.
d)Giai phuong trinh:

4 4
[(X‘HLZXZJ +Zx2] +£x2 =X

Loigidi.
abc)dé thdy x > 0.

Do ham s6 f(x) = x* + m?* dong bién trén nira
khoang [0; +c0) nén c6: PT(1) & f,(X) =x
sfX)=xex'+m’=xom’ =x-x*
Giai tiép xin danh cho ban doc.

d)Gidi phuwong trinh:

4 4
(<73 ¢ 4o

dé thay x > 0.



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Patix* =m=0
Do ham s6 f(x) = x* + mddng bién trén nira
khoang [0; +0) nén c6: PT(*) < f,(X) =X

s f(X)=xox' +m’ =x
4 7 2 1
<X +ZX —x=0<:>..<:>x=0Vx=E

Thi du 7.Cho phwong trinh:

1+m? +2\/“st +2ym* +20x-1=x. (1)

a)Giai bién ludn theo m phuwong trinh ().
b)Ching minh voi moi m phuwong trinh (1) luon
¢6 it nhat mgt nghiém lém hon hodc bang 5.

¢) Tap hop tat ca gia tri m dé PT(1) c6 tat ca cac
nghiém x théa man x < m? + m + 8 1a doan
[a;b] . TimgidtriP=a+bvaQ =a—>b

d) Giai phuong trinh:

l+@+ 2\/30 +
X | X
Léigidi.

dé thdy x > 1.

a,b)Do ham sé f(x) =1+ m? + 2Jx-1>1
ddng bién trén khoang [1; +o0) nén c6:
PTQ) < f,(x)=x

S f(X)=xol+m? +2dx-1=x
ol+m? =x-1-24/x-1+1
elem =(V1-1) o x-1-1=xlrm?

- JX—1=1+1+m?>1
Jx—1=1-y1+m? <0

+ V6i m=0 PT(1) c6 2 nghiém x=1;x=5.

+Véi m#0tace: 1+V1i+m?>1

val—vV1+m2<0

Suy ra PT(1) c6 nghiém duy nhat
x=1+(1+Vitmd) >1+22=5

¢) Vi m=0 PT(1) c6 nghiém thoa méan dé bai.

+V6i m # 0 (1) c6 nghiém duy nhit :

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

x=1+(1+v1+m2)zsuyra

1+(1+\/1+m2)23m2+m+8

o2Jl1+m2<m+5
@{ m= -5
4(1+m?) < (m+ 5)2
5—2v22 5+ 2222
o—<m<——
3 3
5— 2422 54222
=>a= ;b =
3 3
10 422
=>a+b=?;a—b=—' 3

d) Giai cac phuong trinh:

1+§+2\/Q+2 @+24\/x—1 =X
X X X

dé thay x > 1.

Ba“ti—0=m>0

Do ham s6 f(x) =1+ m+2yx—-1>1
va dong bién trén khoang [1; 4+0) nén co:
PTQ) < f,(x)=x

S f(X)=xelim+20x-1=x

<:1+@= x—1—2\/x—1+1
X

®1+@=(\/ﬁ—1)2 *)
X

+V6i 1 <x <2 thi VP(x) > 1> VT(*)

+Vdi x > 2 ta co:

y=1+2vah=(Vx-1-1)°

Co
y =—j—2<0vah=%>o
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Suy ra VT(*) 1a ham nghich bién trén (2; +00)  va dong bién trén khoang [4; +o0) nén co:
PTQ) < f,(x)=x
= f(x)=x<:>4+m+4\/ -4 =X

Suy ra PT(*) ¢6 khdng qua 1 nghiém. Suy ra 145
x = 10 la nghiém duy nhét cua (*). 4+— =x—4-4x—4+4

VP(*) 1a ham dong bién trén (2; +o0)

Vay PT da cho c6 1 nghiém x=10.
4+%=( x—4-2)
X

145
+
Cho phuong trinh: SSAX—4-2=%[4+——

42424\/524x/;—4=.1 f
+m® + \fm+ Im? + 44/ X x (1) K ho2+ 4+%(*)

a)Giai bién ludn theo m phuwong trinh (1).
b)Ching minh voi moi m phwong trinh (1) luon A

c6 it nhat mgt nghiém I6n hon hodc bang 20 . Jx—4=2- f4 + %(**)
¢) C6 bao nhiéu s6 nguyén m dé PT(1) c6 nghiém X

Tuwong tuw

€ [29;125]. dox =4 nénVP(xx) <0 < VT(x*)
d) Giai cac phuong trinh: Dé thdy VT(*) la ham dong bién trén [4; +o0)
15, J145 s — VP(*) la ham nghich bién trén [4; +oo).
X X ‘ Suy ra x = 29 la nghiém duy nhat cua (*).
Loigidi. Vdy PT da cho co6 I nghiem x=29.
dé thdy x > 4. Thi du 8.Cho phuong trinh:
a,bc)Do ham 6 F(x) = 4+m? + 4Jx—4 > 4 Javax+¥x + fax+dx =x (1)
va dong bién trén khoang [4; +0) nén co: a) Giai phuong trinh (1) va'i a=3.
PT(1) < f,(x)=x b) Ching minh véi moi s6 thucA du'c_)'ng a phuong
trinh (1) co dung 2 nghiém phan biét. Tim so
o f(X)=xo4+m* +4yx-4=x thuc dwong a dé PT(1) c6 nghiém x € (9;100).
<:>4+m2=x—4—4«/a+4 c)Giai phuong trinh:

ot =R -2 ook A g a0 e e e

{\/x—4:2+«/4+m2 o
o Loigidi.
x—4=2-4+m? ab)dé thay x > 0.
Sléél_tﬂl_ép’xmhdanh cho}?an doc. Do ham s f(x) = fax+\/;
) Giai cac phuong trinh: va dong bién trén khoang [0; 4+0) nén co:
N T R = PT() & 1,9 =X

X X X < f(X)=x
de thay x = 4.
D t“)é >0 e ar V=X

—=m

¢ & ax ++x = x?
Ta co:

4+m+4\jm+4mzx_ C”\/;(a\/;Jrl—x\/;):o

Do ham s6f(x) =4 +m+4x—4 >4
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Mot s& dang todn cd chird ham hop f(f(...(fx))...))

x=0

avx =xyx =1(*)

D& thdy x = 0 khong la nghiém PT(*).

Xét x>0 tacod

1
Mea=x——

Vx
Taco BBT
X 0 400
1+ 1 +
y = 2xvx
YRR
— 00

T bbt suy ra PT(¥) c¢6 dung mét nghiém duong voi
moi s6 thuc duong a.

PT(1) cé nghiém x € (9; 100)

khi va chi khi a € (26 ; 91909)

Vi a=3 thi PT(1) tré thanh

\l3\/3x+\ﬁ+{‘/3x+\ﬁ =X.

x=0
=
X x—3\/§=1(*)

bit Vvx=t20

PT(*) tré thanh x3 — 3x = 1

Dén day tuong ty phan lugng giac hoa ta dat
Vx=t=coszvbize€ [0;%]

Giai tiép xin danh cho ban doc.
¢)Giai phuong trinh:

J(l+ o J_)\j(l+

)x+\ﬁ+4(l+

——=)X+/X =X

J‘

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

dé thay x > 0.

- x ST
Pat 1 +WE_ a = 1. PT trg thanh

\Iax/ax+«/§+{‘/ax+\/_ =x (1)
Do ham s f(x) = ax + /X

va dong bién trén khoang [0; +0) nén c6:
PTQ) < f,(x)=x
< f(x)=x

ax+a\ﬁ:x<:>\ﬁ(a x+1—x\ﬁ):0

x=0
2=
ayXx = x\/;—l(*)
D& thay x = 0 khéng la nghiém PT(*).

Xét x>0 ta co

X
(*)@(1+1+\/;>\/§=x\/§—1
@%.\/}=(\/¥—1)(1+x/§+x)

eVvx=(Vx-1)(Vx+1)
SVx=x—-1

ox=x-1)>%Wwoix=>1)

3++5
Sx =
2
Vay PT c6 2 nghiémx = 0; x = 3+2‘/—
Thi du 9.Cho phwong trinh:
a (azxZ +&) waix +dx =x. (1)

L . .- 3
a) Giai phuong trinh (1) véia = e

b) Tim a dé phwong trinh (1) cé ding 2 nghiém
phan biét.

¢) Tim a dé phirong trinh (1) cé ding 3 nghiém
phéan biét.

d) Tim a dé phwong trinh (1) ¢6 nghiém duy nhat.
Loigidi.

dé thay x > 0.

Do ham s6 f(X) = a?x + /X
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dong bién trén khoang [0; +o0) nén co:
PTQ) < f,(x)=x
< f(X)=x
< aixt +4x =xcy\ﬁ(a2x\ﬁ+1—\ﬁ)=0
x=0
| o _x-1
xa/x

(*)

Taco BBT
X 0 9/4 +o00
T3-2Vx 0 -
Y T U
Vx—1 =
y =
xvx
\ 0
—00
Giai tiép cau b,c.d xin danh cho ban doc.

Céau a PT cé 3 nghiém
16 8
x=0x=—;x=5(7-13),

Thi du 10. Cho a 1a s6 thuc I6n hon I va phirong
trinh:

a_ja_Ja_.._mzx.

(vé trai c6 100 ddu can).
a)Giai (1) khi a=3.
b) Chtng minh (1) ludn ¢ nghiém duy nhét 16n

hon _1;\/§.Tim a dé (1) c6 nghiém x thoa man

1 a’+38
x<-—-+ ’ .
2 1

¢)Tim a dé (1) c6 nghiém x thoa mén

> —-1+V12+Va2+16

2
d)Tim a dé (1) c6 nghiém x thoa man

1 a?+38
<x<-—-—-
1<x< 2+/ T

e)Tim a dé (1) c6 nghiém x thoa mén

80 TOAN HoC )
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1 a?+9 1 a?+38
2 /—< <1 / ,
2-+ 12 =X= 2 + 12

f)Tim a nguyén dé (1) c6 nghiém nguyén.
g) Giai phuong trinh :

sz+99—\/xz+99—\/x2+99—\/x2+99—x=x

h)Giai phuong trinh

x2 2 2

LIPS P P S
2 2 2 2 e

k)Giai phuong trinh

x?2 x2 x?2 x?2
Th1- 1o 41— 1=
3+ 3+ 3+ 3+ X=X

\

SR j() (= =
Loigidi.
a) voia=3tach:

3 —J3 —J3—..—\/3—\/3—x =x. (1)
DoVT(1)>0nénx>0.Suy raPT xac

dinh trén doan|[0;3]. Do f (x) = xé3 —J3-x

dong bién trén doan[0;3] nén

J13-1

2

De f,=xesf(X)=x.oXx=
b) DoVT(1)>0nénXx>0.Suy ra PT xéc

dinh trén doan[0;a].Do f (x) = «}a —Ja—x

dong bién trén doan[0;a]va co tap gia tri 1a
[\/a —a; x/E] la tap con cua [0;a]nén

De f,(X)=x f(x)=x

oiJa-Ja—x=xoa-Ja-x=x



Mot s& dang todn cd chird ham hop f(f(...(fx))...))
Sa-x—Ja-x=x"-x
Sa-x—xX+x—a-—x=0
@(\/ﬁ—x)(\/ﬁ+x—l):0

- x/a— X =X(*)
Ja—x=1-x(*%)

0<x<1
a=x(x-1)+1<1

(**)(:){
Doa>1 nén (**) vd nghiém.
2
(*)<a=x*+x <:>a+1:(x+1j
4 2

<:>x=—l+"a+1>_l+\/§.
2 4 2

a’+38
12

1| 1 1 a+38

@_— — —_——

27 |43 73 12

o +1< a? + 38
4Ty 12

a<5
a>7

Xétx < —%+

Vay a € (1;5) U (7; +0).

—1+vV12+Va?+16

2

1 1 —-14+vV12++Va?2+16
@—E‘F a+Z> 2

1 J12++vVa?2+16

- >
+4 2

c)x >

& ja

Vii Hong Phong THPT Tién Du s6 1,Bic Ninh - Thang 8-2019

1 a2+38
<x<-—-
d 1<x< RN
4<a<5
a=7
e)_l+ a2+9<x<_l+ a?+38
2 12 =7 = 2 12

@[ 1<a<5h
7<a<6++30°

fDo (1) & x +x-a=0(2)

(1) c6 nghiém nguyén thi A=1+4a=m’

(V&i m 13 sé tu nhién). Do 1+4a |4 s6 1¢ nén m ciing
la sb tu nhién Ié tic m=2k+1. Suy ra

1+4a=(2k+1) @ a=kk+1)

Khi m=2k ta duoc x=k. Vay PT(1) ¢ nghiém
nguyén khi va chi khi a 1 tich cia 2 s6 nguyén
dwong lién tiép.

g) Giai phuong trinh :

x2+99—\]x2+99—\/x2+99—\/x2+99—x=x
Patx?2+9°=a>1
PT da cho tr¢ thanh:

ja— ’a—\/a—\/a—x=x(l)

DoVT(1)>0nénx>0.Suy ra PT xac

dinh trén doan[0;a].Do f (x) = «/a —Ja—x

dong bién trén doan[0;a] va co tap gia tri 1a
[\/a —a; \/E] nén

De f,(x)=xef(x)=x

oa-Ja—x=xoa-Ja-x=x*

ea-X—+ya-x=x-x
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sa-x—xX+x—+Ja-x=0

oiJa-Ja-x=x<a-Ja-x=x
sa-x—Ja-x=x>—x
sa-x—xX+x—+Ja-x=0
@(\fa—x—x)(\/a—x+x—1):0

- x/a— X =X(*)
Ja—x =1-x(**)

0<x<1
a=x(x-1)+1<1

(*-k) P {

Doa>1 nén (**) vd nghiém.

HNeVx2+99—x=xox=9°

h)Giai phuong trinh
2

x2 x2 x2
2+ 2+ 2+ X=X
X

Pit>+2=a22

N|><N
+
N

|

D

PT di cho trd thanh:

ja— ’a—\/a—\/a—x=x(1)

DoVT(1)>0nénX>0.Suy ra PT xac

dinh trén doan[0;a]. Do f (x) =y/a—+/a—x

ddng bién trén doan[0;a]va co tap gia tri 1a
[\/a —+a; \/E] la tap con cua[0;a] nén

De f,(x)=xe f(x)=x

osia-Ja-x=x<a-Ja-x=x

ea-X—+ya-Xx=x—x

Sa-x-xX2+x—+Ja-x=0

88 TOAN Hoc )
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oa-Ja—x=xoa-Ja-x=x*
sa-x—Ja-x=x>-x

sa-x—xX+x—Ja-x=0
<:>(«/a—x—x)(«/a—x+x—1)=0

- Ja-x= X(*)
Ja—x =1-x(**)

0<x<1
a=x(x-1)+1<1

(**) C}{
Doa>2 nén (**) vd nghiém.

x2 x?
e ?+2—x=x<:)7+x—2=0

ex=-1+V5

K)Giai phuong trinh
|

2 x2

|
|
|
|x2 x2 x
. .

41— | =+1- Z41-x=

\]3+ 3+ 3 3+ X=X
XZ

Dét?+1=a21

PT 43 cho tr6 thanh:

Ja— ’a—\/a—\/a—x=x(l)

DoVT(1)>0nénx>0.Suy ra PT xac

dinh trén doan[0;a]. Do f (x) = vJa—va—x
ddng bién trén doan[0;a] va o tap gié tri 1a
[m; \/E] la tap con cua [0;a].nén
De f,(x)=x<f(x)=x

oia-Ja—x=xoa-Ja-x=x

ea-X—+ya-x=x*-x



Mot s& dang todn cd chird ham hop f(f(...(fx))...))
Sa-x—-x2+x—+Ja-x=0
a—Ja-x=x<a-Ja-x=x
sa-x—Ja-x=x>—x
sa-x—xX+x—+Ja-x=0
@(\/a—x—x)(\/a—x+x—1):0
- Ja—x=x(*
Ja—x=1-x(**)

0<x<1
a=x(x-1)+1<1

(*-k) P {

Doa>1 nén (**)o x = 0.

x2 2x*
(x) e ?+1—x=x<:>?+x—1=0

-3 ++/33
4
Vay PT ¢6 2 nghiém x = 0; x =

S X =

—-3+V33
4
t)Giai phuong trinh

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Sa-Xx—Ja-x=x"—x

Sa-Xx—xX+x—+a-x=0

oia-Ja—x=x<oa-Ja-x=x*
ea-X—+ya-x=x*-x

sa-x—x+x—Ja-x=0
@(\/a—x—x)(\/a—x+x—1):0

- Ja-x= X(*)
Ja—x =1-x(**)

0<x<1
(**)C>
a=x(x-1)+1<1

Doa>1 nén (**)e x = 0.

2 2

x“ +x
) +1—x=x

(e (

1
®§(x2+x)2+x2+x—1=0

| =

X

. x2+x 2 _
Dat( - ) t1=a>1
PT da cho tré thanh:

\/a— /a—\/a—\/a—x=x(1)

DoVT(1)>0nénX>0.Suy ra PT xac

dinh trén doan[0;a].Do f (x) = Ja—a—-x
ddng bién trén doan[0;a] va co tap gia tri la
[m; \/E] la tap con cua [0;a].nén
De f,(x)=x< f(x)=x

oJa-Ja-x=x<oa-Ja-x=x

(3+)+1_<3+)+1_j<3+>+1_<3+)+1_be 19 gx/ﬁ 1;x: 19+§\/§ 1

Vay PT ¢6 3 nghiém :

V19-6V5-1  J19+6vV5—1

2 = 2

x=1x=

Thi du 11. Cho b 1a s6 thuee diwong va phirong
trinh:

a+b. b.\/b. b bANx—a=x.(1)

(vé trai c6 100 ddu can).
a)Chtrng minh véi moi a phuong trinh(1) ¢6 diung
2 nghiém phan biét.
b) Tim a,b nguyén dé PT c6 nghiém 16n bang 100
va nghiém nho 1a sé nguyén té.
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¢) Timab dé PT 6 nghiém 16n bang 12 va & bA(x—a) = (x—a)
nghiém nho 1a s6 nguyén té. Tinh tong binh

phuong cac gia tri b tim duogc. Xx=a
d) Tim a dé phuong trinh sau c6 3 nghiém phén )
biet x=a+b

PT c6 2 nghiém x = a;x =a +b?

a+x? [x% |x2|...x2 /xz.\/x—azx. L
b)Ta cd nghiém Ion

_ 2 _ e
(vé tréi ¢6 100 ddu can). x=a+b"=100—>a=(10-b)(10+b)

: - : R Do nghiém nho a 12 s nguyén té nén 10 — b = 1
e) Tim a dé phuong trinh sau c¢6 3 nghiém phan ghie 0 0 nguyen to

biét va tich cua chling bang 22020 Suyrab = 9;a = 19 thoa man d& bai.

c)Ta c6 nghiém lon
a+x% [x2. xz.\/...xz. /xz.\/x—azx. Xx=a+b’=12>a=12-b*<12

A P Do nghiém nho a 1a s6 nguyén t6 nén
(ve tréi c6 100 dau can). ghic guy

f) Tim a dé phu‘ong trinh sau c6 3 nghiém a€{2:3;57;11} .
phén biét va tong binh phuong ctia 3 nghiém
bang 22020 Giai tiép xin danh cho ban doc.

d) Tim a dé phuong trinh sau c6 3 nghiém phan
bigt

a+ x% [x2. xz.\/...xz. }xz.\/x—azx.
.o P 2 |,2 2 2 2 v — =
(ve tréi c6 100 dau can). a+x®. jxtox \]x .\Ix NX—a=x

Xét x = 0 thay vao PT dugcx =a =0
h) Giai phuong trinh : Véia = 0thi PT:

e x2. |x2. |x2. ’...xz. ’xz.\/fzx@x=0;x=1

|
|
; \I\J . Xétx # 0ditx>=b>0
(ve tréi c6 100 dau can). X ax

1

2 2 2
-+ x°. X4 o0 x“.
8

PT da cho tr¢ thanh:
Loigidi.
a)pKx2a Do f(x)=a+byx-a a+b. |b. |b. |...b. /b.\/x—a =x
ddng bién trén nura khoang [a;-+0) va co tap gia
tri la [a;-+o0) nén PKx>a.Do f(x)=a+byJx—a
D= fip()=x< f(x)=x dong bién trén nira khoang [a;+o0) va c6 tap gia

tri 1a [a;+o0) nén

<:>a+b\/x—a=x @b\/x—azx—a

O(0 TOAN HOC )
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Mot s& dang todn cd chird ham hop f(f(...(fx))...))
D e fu(X¥)=x< f(x)=x

<:>a+b\/x—a=x @b\/x—azx—a

< b*(x—a)=(x—a)’

X=a x=a
= =

X=a+b? X=a+Xx’

X=a
A 2
X“—x+a=0(*)
PT c6 3 nghiém phan biét khi va chi khi PT(*) c6
2 nghiém phan biét khac a.
1
@{1—4a>0®{a<—

2 4
a‘+0 a£0

e) Tt cau d va theo Dinh li Viet phuong trinh

a+ x% |x2 xz.\j...xz. /xz.\/x—a=x

c6 1 nghiém x = a va tich 2 nghiém
con lai bang a. Tich 3 nghiém la a?
Theo dé bai c6 :

@ = 2% o g = 200 doq <,
Vé.y a= _21010
f)

Tu cau d va theo Pinh li Viet phuong trinh

a+ x%. |x2. xz.\]...xz. /xz.\/x—a=x

c6 1 nghiém x = a va tong binh phwong
2 nghiém con lai bang 1 — 2a.

Tong binh phuong 3 nghiém bang
a’+1—2a=(a—1)>

Theo dé bai c6 :

(a _ 1)2 — 22020 oa—1= i21010
Sa=1+2100

Déi chiéu dk suyra:a = 1 — 21010,
h) Ap dung cau d co :

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

1 |
§+x2.\ix2.

|
|

= 8 . @
X —x+==0 X =
8

Thi du 12. Cho a la s¢ thuee dicong va phirong
trinh:

3
1+a. |a.

(vé tréi c6 100 ddu can).
a)Giai bign luan phuong trinh(1) theo a .
b) Tim a dé PT(1) c¢6 nghiém I6n nhit hon nghiém
bé nhit 6 don vi.

¢) Tim a d&é PT(1) c6 nghiém x = 6.

d) Tim a dé PT(1) c6 nghiém x = =.

e) Tim a dé PT(1) c6 it nhat 2 nghiém x € G 3).

f) Tim a dé PT(1) c6 tat ca cac nghiém x € G %)

h)Giai phuong trinh:

(vé tréi c6 100 ddu can).
Loigidi.

a) Do f(x)=1+adx-1

ddng bién trén R nén c6
D e fp(¥)=xe f(x)=x

sl+adx-1=x

sadlx-1=x-1

91
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sal(x-D)=(x-1)°

{x:l
=
(x-1?*=a°

Vai a>0pt(1) c6 dang 3 nghiém

x=];x=1i\/a_3.

b) Theo cau a ¢ PT(1) c6 nghiém lon nhat,nho
nhét lan luot 1a x:1+x/a_3 ;x:l—\/a_?’
Theo dé bai c6 2\/a® =6 < a* =9 < a=39
¢) Theo cau a c6 PT(1) c6 nghiém
X:L'x:1+\/a_3>1 ;x:l—\/a_3<1

nén x=l+\/a_3=6<:>x=3/§

¢) Theo céu a c6 PT(1) c6 nghiém

x=Lx=1+a’® >1 :x=1-+/a° <1
nén x:l—\/a_3:§<:>x:€/g

e) Do x=1 14 1 nghiém nén dé PT(1) c6 it nhat 2
nghiém x € G; 3)

N OJE
= 4 & 16
1+ <3 |a>¥a

e) Do x=1 la 1 nghiém nén dé PT(1) c6 tat ca cac
nghiém x € G;)

1
—_ 3 —
! \/‘T>3 1 2ot 4
= 3©§< a <§C>3z<a<3§
1+\/a_2<§

h)Giai phuong trinh:

$6 503 (5-2019)
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x2 C|x2 P x2 sy 5
1+—. |[—. |w—. |—.Yx2—1=x"
T2 12 2 |2V x

(vé tréi c6 100 ddu can).
Pit x? = t thi PT tro thanh:

Dé thy t = 0 la nghiém cua (2).

Xétt#0dat ==a>0thi(2):

1+a. i/a. U...a. Valt—=1=t Q)

Do f(t)=1+alft—-1

ddng bién trén R nén c6
De O =tef)=t

olradt-1=t oadft-1=t-1
sa‘(t-1) = (t-1)°
t=1
=
(t-1*=a’

3

Véi (t — 1) = :(%)
e (t-2)(t2—6t+4)=0
et=2Vt=3+5
Vayt=0Vt=1Vt=2Vt=3+5

Sx=0Vx=4+1Vx=+V2Vx=+ /31@

Vay PT da cho c6 7 nghi¢ém:

x=0Vx=J_r1Vx=J_r\/§Vx=J_r/3J_m/§



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Chu y:Dang toan nay cd thé giai bang cach dang
phuong phap nang lity thira 2 Vé.

Dang tong quét

TQ1)Cho $6 nguyén dwong k,a 1a sé thue dwong
va phuong trinh:

3
m+a.\]a.3 waai¥x—m=nx 1)

(vé tréi c6 100 ddu can).
1)Giai bién luan theo a phuong trinh(1)
theo a va m.
2) Biét PT(1) c6 nghiém 16n nhat ;bé nhat lan luot
bing 1 va—2.Tinh P = a® + m3
HD :

Do f(x)=m+ai/x—m

ddng bién trén R nén c6
De fp()=xef(x)=x

om+adx—-m=x
Sadx-m=x-m

< ad(x—m)=(x—m)®

X=m
=S
(x—m)*=a’
Véi a>0pt(1) co dung 3 nghiém

x=m;x=mi«,/a_3.

(1) c6 nghiém I6n nhét ;bé nhét bang 1 va -2

1
m=-—=

o m++a® =1 - 2
m—\/a_3:—2 a=iE

4

19
>P=ad+md=—

6
TQ2)Cho s6 nguyén dicong k ;a1a s6 thure dwong
va phwong trinh :

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

2k+1
¢ 2k+1 2k+1 i
m+ a. a. wa. Aa TV x—m=x.(1)

(vé trai c6 100 ddu can).
a)Giai bién luan phuong trinh(1) theo a va m.

b) Tim cac s6 nguyén a va m biét khi k = 2thi
PT(1) c6 nghiém 16n x =1982 +128/2.

¢) Tim k biét khi m=3;a= 32 thi PT(1) c6
nghiém x:3—1«“f2_5.

HD:
b)Do f (x) =m+ad/x—m

ddng bién trén R nén c6
D e flu(=x< f(X)=x

om+ayx—m=x
Sadx—-m=x-m

< a’(x—m) = (x—m)®

X=m
Q[(x—m)“ =a’
Véi a>0pt(1) c6 dung 3 nghiém
X=mX=mz (‘/a_s )
PT(1) ¢6 nghiém lon x =1982 +1282
o m+{a® =1982+128\2 =1082 + {/(2°)

m =1982
%

a=2=64
c)

Do f(x) =m+a®<x—m
ddng bién trén R nén c6
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De fuX)=x<f(x)=x

2K+

<oMm+a™yxXx—m=X

saXyx-1=x-1

2k+1

oa 2k+1

(x—m) =(x—m)

X=m
= (X _ m)Zk — a2k+1
Vai a>0pt(1) c6 dang 3 nghiém

X=m;x=m=+2a*"*

Khi m=3;a=3/2 thi PT(1) c6 nghiém
x=3—1\°/§ nén co

3% (%)2k+1 23_1(1/2—5

3_2k (‘E’E)Zk-#l :3_:%/2_5
@2% _ou k15
6k 14

TQ3)Cho b 1a 56 thue diong k 12 s6 nguyén
dwong va phuong trinh:

k=7

2k 2k -
a+b. Jb. \/b bR x—a=nx @
(vé trai c6 100 ddu can).
a)Chirng minh vai moi a phuong trinh(1) ¢6 ding
2 nghiém phan biét.
b) Tim cac s6 nguyén a va b biét khi k =4thi

PT(1) c6 nghiém x=-6+
Timavab.

HD:b) DK x>a.Do f(x) =a+b¥/x—a

ddng bién trén ntra khoang [a;+0) va c6 tap gia
tri 1a [a;+o0) nén

De fuX=x=f(x)=x

TOAN HOC
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sa+b¥x-a=x ob¥x-a=x-a

x=a
sbh(x-a)=(x-a)’ <
x=a+{/b°

Do a nguyén nén nghiém
x=a+ Vb8 = —6+ 1/(20)8
Suyraa = —6;b = 2° = 64.

Thi du 13. Cho b 1 56 thue dwong va phirong
trinh:

a—b. b.\/b. [..bJbVa—x=x (1)

(vé trai c6 100 ddu can).
a)Chtrng minh v&i moi a phuwong trinh(1) ¢6 diung
2 nghiém phan biét.
b) Tim cac s6 nguyén td a,b nguyén dé PT(1) c6
téng cac nghiém bang —21. Vi a,b tim duoc hay
tinh tong binh phuong cac nghiém cua (1).
¢) Khi a = 13+/6 thi PT(1) ¢6 tong cac nghiém
bang 26v/6 — 2016.Tim b.
Loigidi.
a)PK x<a.Do f(x) =a—bya—x
dong bién trén nira khoang (-o0;a]va c6 tap gié tri

la (-o0;a]nén

D e fp(X)=x<f(x)=x

sa-bya-x=x &bJa-x=a-x

< b*(a-x)=(a-x)°

X=a
= 2
X=a-b

PT c6 2 nghiém x =a;x=a—b’.

b)PT(1) c6 tong nghiém bing -21 nén c6
2a-b*=-21 (¥

Néu b=2 thi VT(*) 1a s6 chin khong thoa man(*).



Mot s& dang todn cd chird ham hop f(f(...(fx))...))
Suy rab lasd nguyéntd lé b=2k +1
Thay vao (*) dugc

2a—(2k +1)° =21 <> a=2k? +2k —10
Suy ra a la sb nguyén tb chin tic la a = 2
Suy ra b = 5. Khi nay (1) ¢6 2 nghiém
x =2;x =-23.

c)Tacd cd tdng cac nghiém bang 26v/6 — 2016
nén cé

26+/6 —b® = 26./6 — 2016 <> b = [2016.
TQ:

Cho b 1a s6 thuee dicong, k la s6 nguyén dwong va
phurong trinh:

a—b. Zka. Zk\f b. b Na—x =x. (1)

(vé trai c6 100 ddu can).
a)Chirng minh vai moi a phuong trinh(1) ¢6 ding
2 nghiém phan biét.
b) Khi a = v2; b = 23/8 phuong trinh(1) c6
nghiém x = —/2. Timk.
¢) Khi a = ¥/2; b = V64 phuong trinh(1) ¢6
nghiém x = —¥2. Tim k.
d) Tim céc sb nguyén a,b,k biét (1) c6 Inghiém

x=2- 1@

HD :a,b,c) PK x>a.Do f (x)=a—bXfa—x
ddng bién trén ntra khoang [a;-+o) va co tap gia
tri 1a [a;+o0) nén

D e fp()=x< f(X) =X

sa+hXa-x=x obZa-x=a-x

X=a

x=a— Yo

sb*(a-x)=(a-x)*

Khia =+v2;b = '3/2 thi

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

x=+2
(1) = 11k

X:\/E_Zk— (Z%Yk :\/5_24(21«1)

phuong trinh(1) c6 nghiém x = —/2

11k

PN \/5_ 242k _ _\/E

11k
& 242D :2g o 11k :§<—>k =6
42k-1) 2

Khi a = v2; b = '¥/2 thi phuong trinh(1) ¢6
nghiém x = —3/2

12k

o %/5_ 25(2k-1) _ _g/j

©&=ﬂ<—>k=5.
52k-1) 5

d) theo @& bai c6 : x = 2 — V312 = ¢ — 'Vp12
Céc dang tuong tu.

1) a+

2)a+b (b( b(x — a)k ...)k)k =X

Thidu 14. Cho s thuc m thudc doan [—1; 1] va
f (x) =4x° —3x.

Xét phuong trinh: f (X)=m (1)

Bién luan theo m sé nghiém PT(1).

Loigidi.

Lap luan nhu cac thi du phan luong giac hoa ta
cO tat ca cac nghiém cua PT da cho déu thudc
doan [—-1;1].

Dit x = cost véi te[0;n] suy ra

fn(x) = cos3™t.

PT(1) tr¢ thanh:

cos3"t=m

TH1: m=1
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cos3"t=1
k2w
=

Do te[0;x] suy ra

k2w n
0<—<nmel<ks—
3n 2

Do 3™ la sé Iénén0§k<§vacé

O<k<3n_1
-2

Suy rake{o; 1;...

e

ung ta co 3n2—+1 nghiém x cua PT(1).

TH2: m=-1
cos3™t = —1
T+ k2m
Ot=——
31’1.

Do t<[0;x] suy ra

T+ k2n 3"—-1
S—nST[C}'OSkS
Do 3" lasé lé nén
ke{o1 }
TH3: —-1<m<1
_a+k27r
cos3"t=me s 3"
—a+ h2m
=—
Voi @ = arccosme(0; )
, a+k2m
Xétt =
Do te[0;x] suy ra
a+ k2n 3n -2
<—<ne0<k< z
3n
DoB”IéséIévai—_l< 7<—nenco
0<k<3”—1
- 2

$6 503 (5-2019)

9 oS

Suyrake{o 1;. 1}

ung ta E T nghlcm X cua PT(1).

. —a+h2m
Xeétt _3—n
Do t€[0;x] suy ra
—a+ h2m 3n +2
<—<nme1<h< T
3n 2

3n 3n

3" +1
D03"Ia50leva—<—< ”< ki

nén cé

3n—-1
1<h<

3n—-1 , 31 ., .
Suyrah e {1; T} co — gia tri;tuong
, , 3"—-1 o n )
ng ta c0 —— nghi¢m x cua PT(1).
.. a+k2m —a+h2m
Xeét TR

oa=(h-knr(*)

Do Vvé phai (*) 12 boi nguyén cua m con véi
a = arccosme(0; ) nén (*) vé nghiém,

Vay v6i —1 <m < 1 PT(1) c6 3™ nghiém.

Dé s nghiém khong con quy luat nixa ta c6 thé
cho thém diéu kién cua x. Ching han

Thi du. Cho f (x) = 4x® —3x. Xét
N7

phuong trinh: f,(x) = o (1)

8)Tim s6 nghiém PT(1) biétx > — 2.

b)Tim s6 nghiém PT(1) biét x <.

¢)Tim sé nghigm PT(1) biét — 2 < x <2,

d)Tim s nghiém PT(1) biét — 2 < x < cos ™.
HD: Pat x = cost voi te[O;n] suy ra

fa(x) = cos81t.
Tacé PT:



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

81t = —
coS 2

+Z 4 k2n

ot=—2_——
81

a) do x > —‘/2—§nén te{o;%j

b)dox<1nénte(z;n}
2 3
1 NEA T 2%
c)do—-<x<—néntel —;—
2 2 6 3

R 3
d) do _¥ < x < cos=nén te(z;—nj
2 8 8 4
Giai tirng y xin danh cho ban doc.
Cha y:cac ham sb khac duoc tao ra tir ham sb

f (x) = 4x® —3x c6 cong thie s6 nghiém
tuong tu.

Thi du 15. Cho s6 thuc m thudc doan [—1;1]

va f(x) =2x* —1. Xét
phuong trinh: f (X)=m (1)
Bién luan theo m sb nghiém PT(1).

Loigidi.

Lap luan nhu cac thi du phan luong gi4c hda ta
c6 tat ca cac nghiém cua PT di cho déu thudc

doan [—1;1].
Dit x = cost véi te[0;n] suy ra
fn(x) = cos2™t.
Taco PT:
cos2"t =m
TH1: m=1
cos2"t =1
k2m
27’1

St =

Do t €[0;x] suy ra

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

k2w 3
Os—-<meo0sks2m!

Suyrak €{0;1;..;2" 1} co 2" 1 + 1 gia
tri;twong ung ta c6 2"~ + 1 nghiém X cua
PT(L) .
TH2: m = —1
cos2"t = —1
T+ k2n
271.

Do te[0;x] suy ra

T+ k21
0=s—0F—

Suyrak € {0;1;..;2" 1 —1}c6 2" 1 +1
gia tri;tuong ung ta c6 2"~ + 1 nghiém x cua
PT(L) .

TH3: -1<m<1

cos2't=m

1
Sn@OSkSZ"_l—E

t = a+k2n
2n G o _
A . _ ath2m voi a = arccosme(0; )
=—
. k2
Xétt = T
Do t<[0;x] suy ra
a+k2n a
0S——<me0<k<2"!——

2

Suyrak € {0;1;...;2" 1 —1}c6 2" 1 gia

tri;twong ung ta c6 2™~ nghiém x cia PT(1).
p —a+h2m

Xétt ==

Do t €[0;x] suy ra

—a+h27t< 1<h<2”_1+a
—_— @ —_—
n ST RERS 21
Suyrak € {1;...;2" 1} c6 2"~ gid tri;twong
g ta ¢6 2™~ nghiém x caa PT(1).

X6t a+k2n _ —a+h2m

O T

0<

oa=(h-knr(*)

Do Vvé phai (*) 12 boi nguyén cua 7 con véi
a = arccosme(0; ) nén (*) vo nghiém,
Vay voi —1 <m < 1 PT(1) cd 2" nghiém.
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Thi du tuwong tu.
1.Cho sé thuc m thudc doan [—1;1] va

f (x) =8x" —8x* +1. Xét
phuong trinh: f (X)=m (1)
a)Bién luan theo m sb nghiém PT(1).

b) Khin=3 vam = —? hay tim s6 nghiém cua
PT(1) sao cho —% <x< ‘/77

Loigidi.

Ta c6 BBT caa ham s f(x) nhu sau:

X |- -1 = 0 = 1 +00

f(x)

V2 V2
400 +o00
NN
-1 -1

Lap luan nhu cac thi du phan lwgng giac héa ta

c6 tat ca cac nghiém cua PT di cho déu thuoc

doan [—1; 1].

Dit x = cost véi te[0;n] suy ra

f(x) = cos4x

- f,(x) = cos4™t.

PT(1) tro thanh:

cos4™t = m.Giai tiép danh cho ban doc.

2. Cho m la sb thuc théa man |m|>1 va
3

f(x)=

X
4-3x*"

Bién luan theo m s nghiém phuong trinh:

f (0=m.

2 2
Loigidi. f'(x)z_w
(4-3x%)?
Bang bién thién
X o —2_2% _ 2
oo —2 = 1 1 NG 2 +o
fX) | 400 +oo mn
1 /—1
—0 —

TOAN HOC
98 &crusioé
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Lap luan tuong tu céac thi du lwong gidc hda suy ra
céc nghiém cua PT f (x)=m vai [m|>1

- _ 1 ;. . T Z.
dat x = —TVOItE [O,n]\{;}. Ta co:
fikx) =

1
R0 = cos32x

1
= ful) =

cos3™x

cos3x

! =m
cos3x

PT(1) tro thanh

TH1: m=1
cos3"t =1

k2w
St =
31’1

Do ¢ € [0; n]\{%} suy ra

0<k27r< (:)0<k<3n
= 3n <7 sks—

ST 3n .,
Do3"|a30lenenosk<7vaco

3n -1
0<ks<
Xét"2F =2 o 4k = 3" v nghi¢m vi 3" la s
lé.

Suyrak € {0; 1;..; sz—_l} co 3n2+1 gia tris;twong

wng ta co 3nz—+1 nghiém x caa PT(1).

TH2: m=-1 tuong ty TH1 ta c6 3712—“ nghiém X

cua PT(1).
TH3: m < —1 hoacm > 1
a+k2n
cos3™t = l<=> = 3"
m —a+ h2m
t = —3n

. 1
Vol a = arccos;e(O;ﬂ)

. a+k2m
Xett =—2

Do t €[0;x] suy ra

a+ k2w 3n—%
<—<ne 0k
3n 2




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

T L B L LIV
Do 3™ laso lé va T< <7nenco

2
—_ —_ 2
L

Suyrak € {0; 1. 3712—_1} cod 2+1 gid tri;twong

ung ta cé 3n2—+1 nghiém x cua PT(1).

. —a+h2m
Xétt =
Do te[0;x] suy ra
a
—a+ h2rm 3" +—
<—<nme1<h<
3n 2
a
<—a+h2n< 1<h<3n+;
S——<nme1<h<
3n 2
TR L B L L
Do 3 IaSOIeva—2 <T<—F<—F
nén cé
3" —1
1<h<
Suyrah € {1; ) 32—_1} co 32—_1 gia tri;tuong
rng ta co 32—_1 nghiém x cta PT(1).
., atk2m  —a+hlm
Xet— —=—

ca=((h-kr()

Do Vvé phai (*) 12 boi nguyén cua m con véi
a = arccosme(0; ) nén (*) vd nghiém,

., atk2m  —a+h2m T
Xet 3 3n =3
a
2—+ kdnr =3"
© T[O(
—2—+ hdm = 3"
VA

C6 0 < 2= < 1 nén vé tréi timg PT cua h¢
khong thé 12 s6 ¢ nén hé nay vé nghiém

Vay véim < —1 hoacm > 1 PT(1) c6 3™
nghiém.
Thi du 16.Cho phuong trinh:

1+ m(2+ m(2+m(1+ x)3)3)3 =x (1)

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019
a)Gidi bién lugn theo m sé nghiém ciia phwong

trinh (1).
b)Gidi phuong trinh:

3 3
1+ 21 2+ 21 (2+ 21 (1+x)3j =X
X +23 X +23 X~ +23

Loigidi.

a)Do ham s f(x) =1+ m(L+ x)*dong bién trén R
khi m>0 va nghich bién trén R khi m<0
nénvgi m=0c6: PT() < f,(x)=x
< f(X)=X o1+ml+x)°=x
oSml+x)°=1+x-2
ome 1 3 2

(1+ X)2 (1+ x)3
(d2 thay x= -1 khdng la nghiém cua(1))

1 2

Lap bbt y = —
POy 1)

3C0

y'= 4-2x

(1+ x)4
X —00 -1 2 400
y

1
400 > \
/ / 0
0 —0o0

Chiy.m=0PT c6 1 nghiém x=1
Giai tiép xin danh cho ban doc.
b)Gidi phuong trinh:

3 3
1+ 21 2+ 21 2+ 21 (1+x)3J =X
X +23 X°+23 X“+23

1
bat
T x2423

3 3
1+ m(2+ m(2+ m(1+ x)3) j =x. (1)
Do ham s6 f(x) =1+ m(1+ x)*ddng bién trén R
nén c6: PT(1) & f,(x) =x

S f(X)=X ol+ml+x)°=x

= m > 0 thi PT tr¢ thanh:
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oml+x)P’=x-1< 21 1+x)°=x-1
X° +23

< 1+ x)° =(x=1)(x* +23)

<:>4(x—2)(x—3)=0<:{xz2
x=3

Dang tuong tu.

1+ m\/2+ m ;2+m«zl+x =x. (1)

a) Gidi bién lugn theo m s¢ nghiém cia phirong
trinh (1).

b)Tim m dé PT(1) c6 nghiém x € (=2;0).

¢)Tim m dé PT(1) c6 nghiém x € (=9; —1).

d) Tim m dé PT c6 3 nghiém phan biét va c6 tong
binh phuong cac nghiém bang 2019.

Loigidi
V6i m=0 (1) cd nghiém duy nhét x=1.

Do ham sé f(x) =1+ m¥1+ x hodc ddng bién trén
R khi m>0 hoic nghich bién trén R khi m<0
nén véi m= 0theo két qua 1 c6:
PT() < f,(x)=x
S f(X) =X o1+m¥+x=x
bit t = V1 +«.
Tacomt =t3 -2 (%)
C6 t=0 khong la nghiém cua (*).
Xétt # 0 thi
2
Hem=t:- 7

Voiy=t2 -2

, 2
y =2t+t—2=0<:t=—1

Bbt

t —00 -1 0 +o00
+ o0 400 +0co

y

100ToAN Hoc
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abc)Giai tiép xin danh cho ban doc.
d) PT(1) c6 3 nghiém phén biét & m > 3.

1+miflrx=x &omfl+x=x-1

XX -3+(B-m)x-1-m*=0

Theo Binh li Viet c6
X1+x,+x3 =3

{x1x2 +XyxX3+Xx1x3 =3 —m

Theo dé bai co:

x12+x,24+x3% = 2019

& (x1+x5+x3)% — 201 x5 +2x5 X3 +x1X3)

= 2019
©9—6+2m3 =2019

o 2m3 =2016 ©m3 = 1008
31008

3

em=

Thi du 17.Cho phuwong trinh:

[\2
_— 64X +8ma/x° +1 % ()

f “ 2
\/(8x+m [x? +1) +x%+1

Bién lugn theo m sé nghiém phwong trinh (1).
Loigiai

Chia Tir va mau vé tréi (1) cho vxZ + 1 duoc:

m+8

X
X2 +1
2
X
m+8—| +1
\/[ Jx? +1j

Xeét f(x) =

m +8. =x.(2)

J—

() = —2__>0.
fo- =

PT(2) c6 dang: f,(x) = x
Ap dung két qua 1 c6
Lx)=xe fx) =x

4 8x 8x
=xom=x—
VxZ +1 VxZ +1




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

. o 8x
Xéty =x T
, 8x
y=1-
3
(VxZ+1)

(A1) 45+ 207 1 0)

(VaT+1)’

y'=0<:>x=+\/§

Ta c6 BBT cta ham sé nhu sau:

X —o00 +oo

/ /

Giai tlep xin danh cho ban doc.
Thi du twong tu:.
1.Cho phuong trinh:

64X +8mA/X* + 2

m+ = =x. (1
\/(8x+ NG +2) +x2 42

Bién lugn theo m sé nghiém phuong trinh (1).

2.Cho phwong trinh:

64X +8myx? +3 )

m + - =X
\/(8x+m x2+3) +x*+3

Bién lugn theo m sé nghiém phuong trinh (1).

Thi du 18.Cho phuong trinh:

2ﬂ4x1—+:

X—m
(D
5 25

2
\/(m+25x\xx2 +3j +3

Bién lugn theo m sé nghiém phuong trinh (1).

Loigidi

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

m+2(m+2V7T3) [(m+
@

2
EVxT+3) +3=

Xétf(x) =m+ z?x\/xz + 3 la ham sb dong bién vi

2x2 +3

fx)= > 0.
PT(2) cd dang: f,(x) = x
Ap dung két qua 1 c6

L) =xe f(x)=x

2x 2x
®m+? +3=x=)m=x—? x2+3

Xétyzx—zs—x\/x2+3

, 2 2x%+3
y =1-+2.
5 VaZ +

5vVaZ+3—4x2—6
5vx? +3

y =0eox=4%+1

w

Ta co BBT cua ham s nhu sau:

—0o0 -1 1 400

X
f(x)

AVaN

Giai tiép xin danh cho ban doc.

Thi du 19.Cho phuong trinh:
COS X

2+sinxj _om. (1)

) ( COS X j
2+sin| m+Xx— -
2+ sinx

a)Tim m dé phiong trinh (1) c¢6 nghiém.
b)Tim m dé phuong trinh (1) cé nghiém thugc

T
doan [— ; n].

2

cos| m+ X —
COS X

2+sinx
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Loigidi

PT(1) twong duong
cos (m+x— COS.X )
m+(m+x— = )— 2isin ) — x (2)
2+sinx 2+sin (m+x—5 0 —)
Xétf(x) =m+x— el

2+sinx

(1 + sinx)(5 + sinx)
(2 + sinx)?

feo= >

Suy ra f(x) d6ng bién trén R.

@) e fx)=xef)=x

CoSsx

em+x——=x
2+sinx
cosx
em=——
2 + sinx
& msinx —cosx = —2m  (3)

a)(3) c6 nghigm khi va chi khi

b)Theo cau a cé

. COSX g
(1) em= 2+sinx ( )

Xét x = 1 thay vao (*) ta duwoCc: m = —%
Xét x € [0;m) suy ra > € [0;2)

Patt = tan%
Véi t € [0; +0)

PT(*) tré thanh m = 2”;1
**
2t2+2t+2 ( )

1-t2
Xét f(t) = 26242642

t2+4t+1
2(2t2 + 2t + 2)2

102ToAN Ho

crusuu;

<0voit=0

f=-
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BBT

X
f(x)

Tu BBT suy ra
phuong trinh (1) c6 nghiém thugc [0;m).
11

@mE(—E E]

Vay phuong trinh (1) ¢6 nghiém thugc doan
1.1

[Fin omel-3:3)
Thi du twong tu.
1.Cho phuong trinh:
sin x J
COSX — 2

=2m. (1)

Sinx
COS| M+ X — -2
COSX-2

sin X
COSX-2

sinx(m+ X—

a)Tim m d‘ephuoncr trinh (1) coé nghiém.
b)Tim m dé phwong trinh (1) c6 nghiém thugc

khodng (5; n).

c)Tim m d@é phwong trinh (1) ¢é nghiém duy nhat
A 5 T .
thugc khoang (E’ Zn).
d)Tim m déphuong trinh (1) c6 2 nghi¢m phan
biét thugce doan [E; 27‘[]
2
Loigidi
PT(1) twrong duong
sinx sin (m+x— SinSX_Z)
m+(m+x— )— ==~ =x(2)

SInx
cosx —2 cos (m +x— )
COosx

sinx

Xetf(X) =m+x—mco
) (1 — cosx)? + 2
= _">0
ft) (2 — cosx)?




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Suy ra f(x) ddng bién trén R.

@) e fx)=xef)=x

sinx

om+x — =x
cosx —2
sinx
oem=——
cosx — 2
© sinx —mcosx = —2m  (3)

a)(3) c6 nghiém khi va chi khi

V3
3

2 2 3
m*+1=4m @—?Smé

b)Theo cau a co
sinx (*)

(1) em= cosx —2

Xét x = 1 thay vao (*) ta dwoc: m = 0.
Xetxe( Zn)\{n}suyra € "”) ( )

DPatt = tan;
Véit € (—;0) U (1;+)
2t
PT(*) tré thanh m = —$¢=
1+t2
— **
em= 1+3t2 (**)
-2t
Xetf(t) = 1+3¢2
e = 6t% —2
f()_(1+3t2)2
BBT
X _ _L L
o) e 0 5 1 +o00
S (x) + 0 -] 0 +
f(x) 0
L
N
0 0
_1I
2
Tur bbt suy ra
phuwong trinh (1) cé nghiém thugc
khodng(%; Zn) \{n}

khi va chi khi phwong trinh (**) ¢6 nghiém

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

t € (—o0;0) U (1; +0)

@me( 57 \/_) |{0}

Vay phuong trinh (1) c6 nghiém thugc

khodng(%;%”) ome (—%,\%)

c)phiong trinh (1) ¢6 nghiém duy nhdt thugc
) T 1 1

khodng (E; Zn) Sme (_E‘ 0Ju {\/—§}

d)Tim m dé phirong trinh (1) ¢6 2 nghiém phan
it thug ™, 1
biét thudc doan [5, 27r] < me [0; \/§)

2.Cho phuwong trinh:

2+ COoS X
2+ Ccos X 2+ cos erX72 sin
- X =2m. (1)
2+sinx . 2 +COoS X
2+sin| m+Xx— -
2+ sinx

Tim m dé phwong trinh (1) ¢4 nghiém.

Loigiai PT(1) twong duong

2+cosx )
2+sinx —
2+cosx ) =X (2)

2+sinx

cos (m +x—

2+cosx )
2+sin (m +x—

Xétf(x) =m+x— Ztcosx

2+sinx

(1 + cosx)? + 2(1 — sinx) >0
(2 + sinx)?

£ =
Suy ra f(x) ddng bién trén R.

@)e L) =xefx)=x

2+cosx
eSm+tx — — =X
2+sinx
2+ cosx
om=——
2 + sinx

o msinx —cosx =2 —-2m (3)
(3) cb nghiém khi va chi khi

4—+7 4 ++7
m’+1>2-2m)’ e 7 SmS<——
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Thi duy 20.

a)Tim m dé phwong trinh:

m2+\/m2+1+\/m2+1+\/1+xzx 1)

7+V17
P

c6 nghiém x =

b) Giai phuong trinh:

XZ XZ 2

E+1+ R+2+ E+2+V1+X:X

Loigidi

a)bk:x > -1

Xét f(x) = m? + /1 + x 1a ham sb ddng bién trén

nira khoang [—1; +o0) va c0 tap gia tri 1a [m?; +0)
nén

Defi=xefx)=x
oem?+VlI+x=x (2)

Do (1) c6 nghiém x =

7+jﬁ nén thay vao (2) ta

duocm? =3 & m = +/3.

b) Giai phuong trinh:

XZ 2 X2

X
E+1+ E+2+ R+2+V1+X_X

2
bat ’1‘—6+ 1 =m > 1 thi PT tro thanh:

m+\/m+1+\/m+1+\/1+x=x

Pk:x > -1

Xét f(x) = m + /1 + x la ham s6 dong bién trén
ntra khoang [—1; +c0) va co tap gia tri la [m; +o0)
nén

Def)=xefx)=x

1O4ToéN

u51t5
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om++vVl+x=x

2
@)1(—6+1+\/1+x=x

(x+1 1)

e +24+V14+x=x+1

©x+1-1)2+32+16V1 +x=16(x+1)
o(Wx+1-3)(Vx+1+1)(x+1+2Vx+1-11)=0
&.ox=8vx=12—-4/3

Thi du 21.Cho phuong trinh:
m 1 _ (1 -

+
Vx243 \/ 1 2
(mx+ ) +3
x2+3

a)Chutng minh véi moi m > 1 dé phirong trinh (1)
ludn c6 nghiém duy nhdt.

m?)x. (1)

b)Tim m > 1 dé phuong trinh (1) ¢6 nghiém x
thoa mén

o)Tim m > 1 dé phuong trinh (1) ¢6 nghiém x
thoa man

Léigidi

a)PT(1) tuong dwong

1
m(mx+ *>+ =x(2)
x4 (mx+ 1 >2+3
Vx2+3
Xétham sb f(x) = \/_ céd

X mvx? + 3 —
m— =
V2 +3 VxZ2+3

feo=



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Taco mvVx? + 3 > Vx2 + 3 > Vx2=|x| > «.
Suyra f (x) > 0 véi moi x
Suy ra f(x) d6ng bién trén R.

@efit=xefx)=x

1
< mx + =X
x2+3
1
@(1—m)x—m (3)

L1 R
D01—m<0vam>0nenx<0

1
(3)<=>X\/X2+3 sz

1
oxt43do—— =90
X X (m—1)2
4
3+ /9+(m_1)Z
ox=-—
x 2

_3+ &
PXét—1<x < — /fm

_ f _4 _ 901
o —1<— 3+ 9+(m—1)2<_ 3+ 100
2 2
_ f _4 _ 901
o1 3+ 9+(m—1)2> 3+ 100
2 2
, 4 [901
@1>—3+ 9+—(m_1)2>—3+ 100
2 2
25>9+ 4 >901
@ —_— —_—
(m—1)2" 100
1 1
sS4

“m—1)2" 200

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

1
(:»Z<(m—1)2<400

3
<:)§<m<21.
CIXét ——= < x < —

)Xe N

1
o ——< - -
22 2 2
- _4 _ 901
1 3+\/9+(m—1)2 S 3+ 100
242 2 2
_ / _* 901
®1> 3+ 9+(m—1)2> 3+ 100
8 2 2
169 So4 S 901
@_ —_— —_—
16 (m—-1)2" 100
25 1 1

61  (m—12 400

o4 <( 1)? < 400
@_ —
25 =\

13
(=4 ? <m<21.
Thi du 22.Cho phuwong trinh:
5.5
5 LX) o -
X +6(m+6+ 6) = 35x — 42m. (1)
a)Tim m dé PT(1) c6 3 nghiém phan biét.

b)Giai phuong trinh:

5

5
X X
X5+6<x3+g+g> = 35x — 42x3

Léigidi

a)PT(1) twong duong

TQ@,ﬂggg 105
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+<( +5+§)+1( +5+i)5— 2

mrg\mrgTs sg\Umtet+o) =x0)
5 y \ L7

Xét f(x) = m + = + = 1a ham s6 dong bien.

Ap dung két qua 1 c6

@) e fx)=xef)=x

<5
& — —_—=
m+6+6 X
5x  Xx°
eom=—-—-—
M=%
5
Xétyz%"—%
,_5 5x*
Y =6 76
bbt
X —00 -1 1 400
f) | +oo g

Tu bbt suy ra PT(1) ¢6 3 nghiém phan biét khi va

chi khi (—gg)

b) Giai phuong trinh:
X X5
x> + 6| x3 tete) = 35x — 42x3

Dit x3 = m. PT d3 cho trd thanh:

s X x°
X%+ 6 m+g+€ = 35x—42m

cmri(meieD) i) - o

1 O 6T9§|Nuﬁl;lt?:g S6 503 (5-2019)

5 ’ \ e
Xét f(x) =m + g + % la ham s6 dong bién.
Ap dung két qua 1 c6

@)ef)=xefx)=x

x>

X

emt—-+—=x
6 6
<:>3+X+X5

X*+—-+—=x
6 6

ox(x*+6x2-5)=0

©x=0Vx=4+[v14-3.

Dang coi tham sé(hoc s6) la an con 4n la tham sé
Tac gia phan viét thém:
Vii Héng Phong THPT Tién Du sé 1,B4c Ninh.

Thi du 23.Cho phuwrong trinh:
4+ - =m. (1)

X

|
|
|
|
|
\
a)Timm dé PT(1) c6 nghiém thudc khoang (v/3; 2).

b) Giai (1) khi m = 2020 hay giai phuong trinh

X
4+ = 2020.

¢) Gidi phuwong trinh:
4+

|
|
\

Léigidi




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

bkm > 1

A 4 F4 _ X N b A
Do x > 0 nén dé thay f(m) = 4+_\/m la ham so

nghich bién trén khoang (1; +o0) va c6 tap gia tri la
(4; +0). Theo két qua 1 c6

D& fs(m)=me f(m) =m

X
S 44 =m
m-—1
X
= =m-—4
m-—1
ox=m-4)Vm-1

eox=m-1DVm—-1-3Vm-1(2)
a)
daitvm—1=a>0.Tu(2)co

a®—3a=x

(m-—1DVm-1-3Vm—-1=h() =2a%-3a

h'(a) = 3a%* - 3
Bbt
a 0 1 3 2 +00
+o0
h(a) 2
0 0
™,

Tir bbt suy ra khi x € (v/3;2) thi
Vm—1=ac€ (V3;2)

Do viy dit vim — 1 = 2cost Vi t € (o; %)
(2) tré thanh: 2(4cos3t — 3cost) = x

S cos3t = % (3).

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019
Do x € (V3;2) nén tir (3) co
V3
— < cos3t<1
2

s

= cosa < cos3t < cos0

s
& 3 >3t>0

7t>15>0
C>_
18

©vVm—1 = 2cost € (cos%;l)

2T,
(:)me(1+4cos 18,2).
b) Véix < 0thi

4+ <4 <2020

X

3+

X
3+\/2019

Véix >0cod
Do()ex=m—-4)Vm—-1
nén khi m=2020 PT(1) c6 nghiém

x =2016v2019

¢) Gidi phuong trinh:
4+

Pk:x>1

bit x = m > 0 nén PTda cho trd thanh

4 +

TRAN Hoe 107
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X th4 _ _ms s J p A
déethay f(m) =4+ = la ham so6 nghich bién
trén khoang (1; +o0) va co tap gia tri la (4; +).
Theo két qua 1 c6

Mef=xefx)=x

S 44

X = (x—4)? vix >4
o Ex-49Hx-1)-x*=0
ex-2)(x:-8x+8) =0ox=4+2V2
Thi du 24.Cho phurong trinh:

2

X

=m. (1)

%2

1+

|

|

|
\
a)Tim m dé PT ¢6 2 nghiém phan biét x;; x, thoa
man |X1 —XZl <4+ 2\/5

b)Gidi phuong trinh

= 1982.

<1 1 > 5
x|{=—+ =3
y Ji+y/ 2

d)Gidi hé phirong trinh

108T1oAN Hoc

* Clusilpe

$6 503 (5-2019)

2x
yHyFi=7

e)Gidi hé phuong trinh

Loigidi

Néux = 0thim=0.Véim=0thi(1)co1l
nghiém x = 0 khong théa mdn dé bai.

Véix # 0suyrax?>0nénVT(1) >0

Vivay m > 0.
~ oz 2 P P
dé thay f(m) = m_m la ham sé nghich bién trén

khoang (0; +o0) va c6 tap gia tri la (0; +0)
Theo két qua 1 c6

D efs(m)=me f(m) =m



Mot s& dang todn cd chird ham hop

oSx=+ /m\/1+m

a) |x, — x| <4422

<:)|\/m\/1+—m+\/m\/1+—m

o2 /m\/1+m§4+2\/§
= ’m\/1+ms2+\/7

oem/l+m<6+42
em+1)-ViI+m-6-4V2<0

& .e0<m<2+2V2

Vay 0 <m <2422

b) theo cau a v6i m = 1982 thi (1):

= 1982

= ’ ==+ f1982 1983

¢)Giai hé phuong trinh

=y (1

<4+2V2

f(x))..

D)

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019
Dé thay x = 0 khdng théa man dé bai.
Véix # 0suyrax?>0nénVT(1) >0
Vivay y > 0.

dé thay f(y) = \/’;—ZTY 1 ham sb nghich bién trén

khoang (0; +o0) va c6 tap gid trila (0; +) Theo
két qua 1 co

MefsM=yef=y

2

- X X y()
= = - *
Vi+y ’ y X
Thay J_ = vao (2) duoc:
<1 1 )_5()
y Ji+y/ 2
x x 5 x y 5
e =+ =—o-—+=2
y Ji+y 2 y x 2

©2x2 —5xy+2y? =0 2x—y)(x—2y) =0
(z)x=2ny=X
2
*
Véi x = 2y thay vao (*): \/F

o J1+y=

1++/65 1++/65
@y: 2> X =

32 16

4y 16y —y—-1=0

Y

2
J1+y

Véi x = 2 thay vao (*): =

NI‘<|‘<

o4/l+y=4yey?—-16y—16=0

(:)y=8+4\/§—>x=4-+2\/§

d)Gidi hé phuong trinh

Toéwgg 109
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3
yr =% @

Dé thay x = 0 khéng théa man dé bai.
Véix # 0suyrax?>0nénVT(1) >0
Vivay y > 0.

X 4 X2 \ N 4 . =K A
de thay f(y) = Wie= Ia ham s6 nghich bién trén

khoang (0; +o0) va c6 tap gia trila (0; +o) Theo
kétqua 1co

Mef=yef)=y
=N x ov/v+1 2
= :X

iy W

Két hop véi (2) co:

yyy+1=x

P ey
yry+i=—%

\/E 2

Jy y+ =[?(y+\/y+1)]
(=1

| Lo+an-x

{(y -2y+1)(2y—-Jy+1)=0

2
\g—_(y+,/y+1)=x
{ V2 ++/34
8
_1+V17
-8

x=2+2
@...4:»{ =2+2\/_VL
y

Céch khac:
{ vy +1=x?

y+y¥i=2

110ToaN Hoc

usitre $6 503 (5-2019)

yJy + =\/§x.ﬁ
y+\/yT=\/§x+%

=4

Sau d6 dung DL Viet dé giai tiép.

e)Gidi hé phuong trinh

(1)

()

Dé thdy x = 0 khong théa mdan dé bai.
Véix #0suyrax?>0nénVrT(1) >0
Vivay y > 0.

~ 4 xz N N 4 . - X ~
dé thay f(y) = Wit la ham so nghich bién trén

khoang (0; +0) va c6 tap gia trila (0; +) Theo
két qua 1 co

Mefsm=yefO=y
XZ
(E),/l +y

Két hop véi (2) co:
yy+1=x2

x%y? 2
v 2

2y

=yeyly+1=x2

Yy +y+1=

vy +1=x?

(y+\/3T) —Zy\/F—< y+§> — 2x2

vy +1=x?
“lovr-(32)



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

vy +1=x?

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

1

DK:x;y > — 2

Dé thay x = 0 thi tir (2) suy ra y = —2 khéng thoa

man dé bai.

Véix # 0suyrax?>0nénVT(1) >0

Vivay y > 0. Tuong ty c6 x > 0.

2

dé thay f(y) = %

khoang (0; +o0) va c6 tap gid trila (0; +) Theo
két qua 1 co

1a ham sb nghich bién trén

Mefsm=yefO=y

1+7%)
@%zy@mﬁ:(ugf
Tuong tuw

@exx+1=(1 +%)2

([ y=(-Z ([ V2
I (%) YT ‘7) 1) Ta ¢ h¢ PT:
oac NA hoac Xy
N T P e
xVx+1= (1 + 5) 3
y:% h y=42 X 2
2 0ac X = —
(:){ X =+/2 hodc{ szz@ Trur ve voi ve (3),(4) ta duoc
y=1 y=132 2 XA 2
xVx+1—y/y+ =(1+§) —(1+§)

NGidi hé phuong trinh

@x3—y3+x2—y2:_(x—y)(x+y+2)
xWx+1—y/Jy+1 2 2

(=2 +xy+y>+x+7y) (x—y)(x+y+2>_0
wWx+1-y/y+1 2 2 a

x2+xy+y?+x+y x+y+2
e -y =0
xWx+1-y/y+1 4
@X—y:()@x:y

Thay x=y vao (3) ta dugc:

2
X x+1=(1+§) S 4xVx + 1= (x+2)2

e 16x%(x+ 1) = (x + 2)*

ToANHoc 111
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@(x2—4x—4)2=0@xz—4x—4=0
§x=2+2\/§.vayx=y=2+2\/§
X

Thi du 25.Cho phuwong trinh:
1+3\/3+x+3.3x+3m:m Q)

a)Timm @ phwong trinh cé nghiém x > —5.

b)Tim m dé phwrong trinh c6 nghiém thugc
khodng(—5; —3)Ia tdp hop gom hop cac
khodng.Tinh tong dé dai cac khodng do.

¢) Giai phuong trinh

1+ V3 +x +3.Vx + 333% = 3333

Loigidi.

Do ham sé f(m) =1+ ¥/x +3m ddng bién trén R
nén cé: PT() < f,(m)=m

= f(m)=m<:>1+mzm

S Yx+3m=m-1

< x=m®-3m?*-1
a)Xetx > -5

oem?-3m?-1>-5
em+1DmMm-2)2>0
ome (—1;2) U (2;+x)

b)Xét —3 > x > —5

o-3>m?-3m?*-1>-5

eme(-1;1-V3)Uu(1;2) U (21+V3)
Tong do dai cac khoang la:
(1-V3-(-D)+@-D+(1+V3-2)=2

¢) Voi m = 333 thi
(1) tro thanh1 + V3 + x + 3. Vx + 333% = 3333

Nghiém
X = m3 _3m2 _123999 _3667 _1

11 ZTQgIN HOC

usitre $6 503 (5-2019)

Thi du 26.Cho phuong trinh:
(x+2(x+2(x+2m)®>3*3=m (1)

a)Chzng minh \{éi Mol m phuong trinh(1)luén co
nghiém duy nhat. Tim nghiém do.

b)Gidi PT(1) véi m = 2012.

¢)Tim m @é (1) ¢6 nghi¢gm x = =. Biét gi tri m nho
nhat ¢6 dang a + bV/5 Véi a,b 1a cac sé hau ti. Tim
giatri P = a3 + b3,

d)7im m @é (1) c6 nghiém x < — %

e) Gidi phuong trinh

(x + 2(x + 2(x + 2667)3)3)3 = 2666

Loigidi.

a)Dé thay f(m) = (x + 2m)3 la ham sé ddng bién
trén R. Theo két qua 1 c6

(1) & fz(m)

=m&f(m)=m

& (x+2m)d=m

Sx+2m= W

Sx=-2m+ W

b)Véi m = 2012 Pt(1) c6 nghiém duy nhat
x = —4024 + V2012

C) Xétx = —2m+W=—

[ 3 = — [ m el 1
| Vm 2 | 8
<] 1++5 [ 2445
[Vm = 1 -8
Gia tri m nho nhat thoa man dé bai la
—2—/5 1
5 suyraa———b— 3
b 9
512

d) Danh cho ban doc.
e) Vi m = 2°% thi (1) tro thanh
(x + 2(x + 2(x + 2667)3)3)3 = 2666

C6 nghiém: x = —2m + m = —2°67 4 2222



Mot s& dang todn cd chird ham hop f(f(...(fx))...))
Thi du 27.Cho phuong trinh:
x+ x4+ (x+ &+ @x+m®>>%>=m. (1)

Chuzng minh véi moi s6 nguyén m phuwong trinh
(1)ludn cé nghiém nguyén chia hét cho 30.

Loigidi.
D& thay f(m) = x+ m® 1a ham sb dong bién trén
R. Theo két qua 1 c6

D& fs(m)=me f(m) =m

©x=—(m°—m)

Xét

P=m°-—m=(m—-1Dm(m+ 1)(m? + 1)

Vi (m — 1)m(m + 1) la tich 3 s nguyén lién tiép
nén né chia hét cho 6.

Mat khac
P=(m-1)m(m+ 1)(m?—-4+5)

=(m-—2)(m—1)m(m+ 1)(m + 2)
—5(m—-1)m(m+1)

Vi (m — 2)(m — 1)m(m + 1)(m + 2) latich 6 s¢
nguyén lién tiép nén né chia hét cho 6.

Ma (5;6)=1 nén P chia hét cho 30

Suy rax = —(m® — m) chia hét cho 30.
PT tuwong tw

Cho phwong trinh:
x+(x+(x+m33H3=m (1)

Chang minh véi moi sé nguyén m phwong trinh
(1)ludn c6 nghiém nguyén chia hét cho 6.

Thi du 28.Cho phurong trinh:
x+x2(x +x%(x +x*°m3)3)3 =m (1)

a)Tim m dé phirong trinh(1) ¢6 2 nghiém tréi ddu
x1; x5.Gigi (1) khim = 2.

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

b) Timm dé x, + X3 < — —z.

¢) Tim m dé x,x, > ~2019 —/2020.
d) Tim m dé x? + x5 > 12.

Loigidi.

a)Véi m = 0 thi (1):

x+x2(x+x2(x)%)3 =0

eox(1+x*1+xH3) =0

< x=0.
+Xétm # 0

D& thay f(m) = x + x*m3 13 ham sb dong bién
trén R. Theo kétqua 1 c6

D) e fs(m)=me f(m) =m

3

ox+x’mi=m

emdi’ +x—m=0 (2)
Do ac = —m* < 0 nén (2) c6 2 nghiém tréi dau

Suy rai moi m # 0 phwong trinh(1) c¢6 dung 2
nghiém trai dau x;; x,.

Véi m=2 thi

-1++65

(1)4:)8x2+x—2=0<:>m= 16

b) Theo dinh li Viet cé

X1 +x2S—267
1 1 1 1

S——< o — >
m3 2666 ;3 = 2666
2666 _ 13 -
S Siee—3 =
26667,,3

e 0<m< 222,

Tgéwgg 113
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¢) Theo Viet co x2+x(x? +x(x2)3)3 =0

X1Xy >+v2019 —v2020 <:>x2 +x(x2 +x7)3 =0
G — ex?+x’(1+x%)3=0
m? V2019 + 2020
3
ol 1 sx?(1+x5(1+x%)) =0
m? = /2019 + /2020
1 11
2 5, -.,10 4 ~~ .10 15 20\ —
o m? >+/2019 + /2020 S X <1+x tax X +3x"™ +x ) 0

©x=0
SmeE <—oo; - f\/2019 + \/2020)

1 11
(1 +a% 4+ 10 o x10 3515 4 520 5 0)
U ( V2019 + v/2020; +oo> 4 4

Vi m # 0 theo trén thi nghiém x = 0
d) Theo Viet ¢c6
D& thiy f(m) = x2+xm> hoic 13 ham sb ddng
x4+ x5 > 12. bién trén R. khi x>0 hoic Ia ham sé nghich bién
trén R. khi x<0 .Theo két qua 1 déu c6
& (x1 +x2)% — 2x1x, > 12
D efsm=me f(m)=m

1 2
S—+—-1220

mé  m? & x%+xmd3 =m

1 1 2 e x*+mix—m=0(2)

m m* m

1 PT(2) c6 2 nghiém phén biét
o—=>20m?<2ome(—V2V2) ©A=ml+4m>0

m

emm®+4)>0

Vay m € (—V2;v2)[{0}.
m>0
ﬁ[m <-4

b) Theo trén m=0 (1) c6 ding 1 nghiém.

Thi du 29.Cho phuong trinh:

x2+x(x? +x(x?> +xm3)3)3 =m (1)

a)Tim m dé PT(1) ¢6 2 nghiém phan biét. V6im = 0 (1) co ding 1 nghiém

. 5
b)Tim m dé PT(1) c6 dtng 1 nghiém. ©A=ml+4m=0o m=—-4
¢) Tim m dé (1) c6 nghiem x = =% Vay m=0; m = —3/4 pi(1) ¢6 ding 1 nghi¢m.
d) Tim m dé (1) c6 2 nghiém x;; x, thoa man c) Thay x = _1;‘/5 vao (2) duoc
|x1 + %, — 2x1x5| = 1 ,
Loigidi. -1+V5\" -1+v5 .
a)Véi m = 0 PT(L) tro thanh > t——m —m=0

114T&0¢§|Nuﬁl;lt?:g S6 503 (5-2019)



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

2 m—1) (Y5~ m? + (V5 — 1)m + V5~ 3)
=0

=1
o 1—+/5++/14y5 - 26
m=
2(vV5-1)

>0

Pai chiéu dk thi cac m can tim la
i chiéu [m < _%3 an ti

1-+5++145 - 26
m=1,m= .
2(vV5-1)

d) Theo Viet ¢c6
[xq +xy — 2x1%5] = 1

s|l-m*+2m|=1

& |-m? +2||lm| = 1

o (-m?*+2)?m? =1

[ m=+1
@|m=i%(1+\/§)
|

1
m= iz(\/g— 1)

FOIRT , . m>0
boi chiéu dk c6 nghiém [m < %3
suy ra c6 4 gia tri m can tim la

1 1
m=1+-(1+V5)m=_(V5-1).

Thi du 30.Cho phuong trinh:

1+x\/2+x\/2+x\/1+m=m.

a) Tim m dé PT(1) ¢6 nghiém x = 2

b) Tim m dé PT(1) c6 nghiém x = 1 + V2

¢) Giai phuong trinh

1 +x\/2 + xv/2 + xV/1 + 72019 = 72019,

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

d) Giai phuong trinh

x X x

1+u 2+u 2+u\/1+x=x
3 3 3

Loigidi.

a) Véix =2 >0nén
D& thiy f(m) = 1 + xv/1 + m 1a ham s dong bién
trén [—1; +00) c6 tap gia tri [1; +00).. Theo két qua

1co

Mefsitm)=mef(m)=m
ol+xvl+m=me1+2Vl+m=m
o2itm=m-1e.oem=3+2V2

b) Véix = 14++/2 > 0 nén

D& thay f(m) = 1 + xv/1 + m la ham s dong bién
trén R. Theo két qua 1 c6

Mefsm=me f(m)=m
ol4+xvl+m=m
(:)1+(1+\/§) 1+m=m

e(1+V2)Vi+m=m-1
_54+2vV2+41+28V2
B 2

)1+ x\/Z +xV2 4+ xV1 + 72019 = 72019 (2)

Néux < 0thi VT(2) <1< VP(2).
Suy ra (2) ¢6 nghiém x>0. Khi nay (2) 1a PT(1) khi
m = 72019 Do vay

D& thiy f(m) = 1+ xv/1 + m 1a ham s dong bién
trén R. Theo két qua 1 c6
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D efzim)=me f(m)=m
Sl+xvl+m=m

m—1 72019_1
S Vm+1 V7D 11

d) Giai phuong trinh

1+ j2+ /2+""\/1+x=x(*)

Huéng dan: d& thiy x = 0 khong thoa man (*)
Xétx =0
Déi chiéu PT géc:

1+x\/2 +xV2+xv1l+m=m.

Taphai ditx = m

PT(*) trd thanh:
X X X
1+|3—| 2+% 2+|3|v1+ =m

D& thay f(m) =1+ "3‘—'\/1 +m laham sb dong
bién trén R. Theo két qua 1 c6

D efitm)=me f(m)=m

1+—\/1+
1+—\/1+x—x
hopd
o |x[V1i4+x=3x—-3

@{ 3x—3=0
x*(1+x) = (3x—3)2

(:){ x=>1

(x—3)(x*=5x+3)=0
5++v13

ox=3Vx= >

Viéc chuyén ddi giira 4n va tham s6 1a don gian

11 6ToéN

u61 t': $6 503 (5-2019)

Chéng han thi du sau
Thi du 31.
1.Cho phuong trinh:

1+\/1+m2+\/1+m2+\/m2+x=x.(l)

a) Chaeng minh véi moi m PT (1) lubn ¢6 nghiém
duy nht x,,,. Tim gia tri nho nhat cua x,,,.

b) Giai (1) khi m = 222.
Ddi vai trd 4n va tham sé ta dugc:

2.Cho phuong trinh:
1+\/1+x2+\/1+x2+\/x2 =m. (2)

a)Tim m dé (2) c6 dung 2 nghiém phan biét va
tich 2 nghiém lon hon —2009m.

b) Giai phuong trinh:

1+\/1+x2+J1+x2+\/x2+V—= V3.
Loigiai.

1)

ab)Dé thay f(x) = 1+ vVm? + x la ham sé ddng
bién trén. [—m?; +0) ¢6 tap gia tri [1; +o0).. Theo
kétqua 1co

Mefi)=xefx)=x
Sl+ym?P+x=x
oymi+x=x—-1
em?+x=((x-1)>%véix=>1.
em?=x*-3x+1

BBT



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

x®2—=3x+1

Tir bbt ta thiy vi mdi m duong thang y = m?
lubn cét d6 thi y = x2 — 3x + 1 tai tai 1 diém duy
nhat va m? cang nho thi nghiém x twong rng cang
nho.Ma m? > 0 nén nghiém nhé nhét cua (1) dat
duoc langhiem PT:x2 —3x+1=0véix > 1

3++/5
2

e X =
Cach 2

m?=x*-3x+1

ox?—-3x+1-m?>=0

3++/5
>
2 =72

x>1 3 4++/5+ 4m?
Sx =

c)theo cau a thi vei m = 222
(D ex?—3x+1=2%

ox2-3x+1-2%=0

x=1 3 4++4/5+ 2%

L =
x 2

2.Cho phuong trinh:
1+\/1+x2 +V1+x2+VaZ+m=m. (2

a)Pk:m > —x?

D& thiy f(m) = 1+ Vx% + m la ham sé ddng bién
trén [—x?; +o0) c6 tap gia tri [1; +0).

Theo két qua 1 c6

@)efi(m)=me f(m)=m

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Sl+/x24+m=m

SJxt+m=m-1
ox’+m=m-1%?vé6im=1.

eoxt=m?*-3m+1

PT c6 2 nghiém phan biét
3+V5

em!-3m+1>0em>

ta c6 tich cac nghiém bang:—(m? — 3m + 1)

Theo dé bai suy ra
—(m?-3m+1)>-2019m

©&m?—-2022m+1<0

(:)m <1011 + 2v255530

vay 228 < m < 1011 + 2v255530

PT(2) co tich 2 nghiém I6n hon —2009m.
b) Khi m = ¥/3 thi (2) tré thanh:

1+\]1+x2+\/1+x2+\/x2+ =V3 (¥
Theo céu a
(Nex2=m?-3m+1=v3-3V3+1

@x=i"\/§—3</§+1

Thi du 32.Cho phuong trinh:

1+ x2+§ 1+ /x2+§m=m.(l)

a) Tim m dé PT(1) c6 nghigm.

b) Giai phuong trinh

o9 _9V10
L+ [x2+5 1+ /xZ+T=3\/1O

Toéwgg 117
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¢) Giai phuong trinh

d) Giai phuong trinh :

1+ o 2+1+9 1+|1+9 |—
16" 2 7

Loigidi.
a)DoVT>0nén:m >0

D& thiy f(m) = f1 + /xz +>m 1a ham s6 déng

bién trén (0; +o0) c6 tap gié tri 1a tap con cua
(0; +o0) .

Theo két qua 1 c6

D efom)=me f(m)=m

9
o |1+ x2+zm=m
9 2
o1+ x2+zm=m
9
o x2+§m=m2—1

9
@x2+§m: (m?-1)2?vé6im=>1
© x? = (m?-1)>? —om
PT(1) c6 nghiém

9
@(mz—l)z—EmZO

1 1 STleNuﬁl;lt?:g S6 503 (5-2019)

oem-2)2m3+4m®>+4m—-1)=>0
om=2

Véim = 2 pt ¢6 nghiém duy nhat x=0.

V&im > 2 PT cd nghiém duong la

9
x = \](mz —1)2 —gm > /m* — 244

9
@(m2—1)2—5m>m4—244

1
&~ (m = 10)(4m +49) > 0
om<10
Vay m € {3;4;5;6;7;8;9}

b) Vi m = /10 thi (1) tré thanh

9 9V10
T4 [x2 42 |1+ [x2+— = V10

P

¢) tuong tu cau trén

1+ |x+

|
|
|
\

9310
ox=(¥100-1)" —Tr

d) phuong trinh :



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

1+ 81 2+1+9 1+ 1+9 =
16" 2 | Z"|‘x

«:I1+ 81 2+1+9 1+ 81 2+1+9 =
\] 6" 2 6" 22X T

VT>0nénx >0

biat x=m thi PT tré thanh:

I1+ 8 2+1+9 1+ 8 2+1+9 =

J 16~ 2 16~ m=m
Xz 81 2 9 NN «
Dethayf(m)=J1+ /Ex +1+-m 12 ham s6

ddng bién trén (0; +o0) c6 tap gié tri 1a tap con cua
(0; +o0) .

Theo két qua 1 c6

D efom)=me f(m)=m

81 ? 9
S |14+ [—x +14+—m=m
16 2
81 ? 9 5
=1+ [—x +1+-x=x
16 2
81 ? 9 5
S |—x +14+-—x=x°-1
16 2

2
9
o—x +1+-x=(@x*-1D?véix>1
16 2

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019
9 2 2 2
S| 1 +ZX = (.X' - 1)

9
@1+Zx=x2—1(dox21)

9 ++/209

8
Thi du 33.Cho phuong trinh:

X =

\/1+\/x+3.3 1+3¥x+3m=m. (1)

a)Giai PT (1) .

b)Giai phuong trinh

3 3 : :
1+\/x+3. /1+i/x+334=333

¢)Giai phuong trinh

3 3 s
~ 3
1+ |x+3. /1+ /x+3i/§=i/§

d) Giai phuong trinh:

3 3 -
\/1+\/x9—3x6—1+3.3\/1+\/‘ x°—3x6+3x—1=x.
Loigidi.

a)D& thiy £(m) = Y1 + ¥x + 3m la ham sé déng

bién trén R.. Theo két qua 1 c6

(@) e fo(m) =me f(m) =m

3
= /1+3\/x+3m=m

ex=mm3-1)3-3m

b)Véi m = 333 thi (2):

3 3 3
1+Jx+3. /1+:‘i/x+334=333

Tgéwgg 119
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ox=(3%-1)3 - 3%

c)Véi m = /3 thi (2):

3 3 3
3
1+ |x+3. /1+ [x+3i/§=i/§

ox=8-333

d) Giai phuong trinh:

3 3 5 .
1+ (20 -3x-1+3.V1+¥x°—3x6 +3x— 1 = x.

Diat x = m thi PT da cho tro thanh:

3 3 3
j1+jx9—3x6—1+3.J1+3x9—3x6—1+3m=m

D3 thay f(m) = V1 + ¥V*° — 3% — 1 + 3m laham
sb dong bién trén R.. Theo két qua 1 c6

@) e fm) =me f(m) =m

(:)3\}1+3\/x9—3x6—1+3m=m
©x?-3x-1=m3-1)°%-3m
ox?—3x-1=((x3-1)3-3x

o3} -3x=02x=0Vx=+1

Thi du 34.Cho phurong trinh:

3 g
x+3.J1—|—x—|—3.3\/1+x+3.3\/1+m=m. (1)
a)Giai PT (1) theo m.
b)Tim m dé (1) c6 nghiém x € (—1;1)

¢) Giai phuong trinh

3 -
x+3.J1+x+3.3 1+x+3.32=1.

Loigidi.

12 (0TOAN HoC

* Clusilpe

$6 503 (5-2019)

a)D& thiy f(m) = x + 3.3/T + m la ham sb dong
bién trén R.. Theo két qua 1 c6

D e fzm)=me f(m) =m

s x+3.V1+m=me x=m-3.Y1+m
b) (1) c6 nghiém x € (—1;1)
e-1<m+1-3.VI+m-1<1

—V3<V1i+m< -1
el -1<¥T+m<o0
Vi<iT+m<2

—3V3-1<m< -2
< —-2<m<-1
3WV3—-1<m<7

¢) Véi m=1 thi (1):

3 3
x+3.J1+x+3. /1+x+3.i/5=1

e x=m-3.Y1+m=1-3V2

Thi du 35.Giai h¢ phuwong trinh:
(

! y2+\/y4+4 y2+\/y4+4x:x(1)

l x®+x°y =32 (2)

Loigidi.
D& thiy x=0 khong la nghiém hé PT

Do d6 tir (1) suy rax > 0.
Dé thdy f(x) = /yz +/y* + 4x laham sé dong
bién trén khoang (0; +0). Theo két qua 1 co:

Mef)=xefx)=x

& /y2+\/y4+4x=x



Mot s& dang todn cé chrd ham hop fif...(fix

oy + yt+ax =x? o Jyt+4x = x* —y?

eyt +ax = (x?—y?)? voix?—y?>0

ext—2xty? =4xexd - 2xy? =4

4:1—2(%)2

=50

(chia 2 vé cho x?3)

Khi nay

y 11++5
C);E {—1,5, 7 }
+ V6i % = —1 thay vao (*) dugc:

X

-lex=

Y

—¥% < 0 (loai)

+V6i £ =~ thay vao (*) duoc:

%@x=2—>y=1

thay vao (*) dugc:

—— < 0 (vd nghiém vix > 0)

x3

+ Vi X_”‘/_
X

4 1\/’

o

+Vei L=
X

4 _ 15

x3 4
1-+/5 3

-y = .

Y=y

15 thay vao (*) duogc:

1+«/_ '

3 Rt
45 -4 = - /—(\/gz D)

)---))

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Déi chiéu dk: x2 — y% > 0'suy rahé c6 2 nghiém
3 Y
(xy) 12 (2:1) va (3\/4\/3 —4 —/@)

Chly: Ttr qua trinh giai hé PT trén ta co 1 hé PT sau
nhiéu nghiém Ia:

{x3 —2xy?’ =4
x® +x°y =32
Thi du 36.Cho a la sé thue dwong va phirong trinh:
a
=x (D

1+ la - ———
e~ T

a) Ching minh véi moi 6 thue a diong phuong
trinh (1) ludn cd dung 2 nghiém phéan biét.

b)Tim a nguyén duong bé hon 2020 dé (1) c6 2
nghiém nguyén phén biét.

¢) Giai phwong trinh:

1
=X
1+ 1-————
1
- T=
d) Giai phuong trinh
=X

1+ |2-—
1+ [2—

N
= )
i
S
il

e) Tinh tong va tich cac nghiém cua (1)

khi a = 4111 — 2111,

f)Tim a dé tong céc nghiém cua (1) bang 2a — 2.
(x=5)(x—1)
—

h) Tim a dé tong cac nghiém cua (1) bang

k)Giai phuong trinh:

S6 503 (5-2019) Toﬁwt?:g 1 2 1



1+x2

14+ 1+x2 3

3 L+x2 1+x2
+
|5 ——
1+ 1+3—x7x

p)Giai hé phuong trinh:

V2y?
35,2
1+ J e —

1+ 3\/Eyz—x

V2x2

V2x2
1+ [2x2 - ——=—
\j 1+ ?)\EXZ—}/
q) Giai phuong trinh:
Nerea
x2
1 +\/\/3 FxZ - o

1+ [V3+x2—x

V) Giai phuong trinh:

=Yy

=X

V4 + 2x + x?
1+\/\/4+2x+x2 S

1+ [V4+2x+x2—x

=X

Loigidi.
a)DoVT(1) >0nénx >0
Suy ra (1) xac dinh trén nira khoang (0; a]

a

1+/a—x
\ 7 LA e N a . A A
(0;a] vaco tap giatrila (WE a]nen theo ket

Xét f(x) = ddng bién trén nira khoang

qua lcé

Mefit=xef(x)=x

a
o— —  —xox+xva—x=a
1++va—x

12 2TOAN Hoc

* Clusilpe

$6 503 (5-2019)

Sa—x—xva—x=0

(:n/a—x(\/a—x—x)zo

x=a xX=a
®[\/a—x=x®[a—x=x2(*)
x=a
o| -1+Vitda
X=—
2

Dé thiy x = a khong la nghiém cua (*)
vay Pt luén c6 2 nghiém phén biét.

PT(1) c6 2 nghiém nguyén

©14+4a=n%vsineN
Sda=mn-1n+1)*

Néu n chan thi (n — 1)(n + 1) la s6 lé khong
chia hét cho 4

Suy ra n 14 sb 1¢ thoa man tac
n=2k+1véikeNk=>1

Thay vao (*)suyraa = k(k + 1)

Khi nay
x =k(k+1)
PT da cho & —1+V1+4a L
x:—:
2

Viy dé (1) c6 2 nghiém nguyén
& a latich 2 s6 nguyén dwong lién tiép.

Céacnghiémnaylax =k(k+1);x =k
a=k(k+1) <2020

< -1+ 8081

sk
2

~ 44,45

Suy ra c6 45 sb nguyén duong k,twong wng c6
45 sb a can tim,



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Khi a=1 thi (1):

1

e flo—
1+ 1_1+\/ﬁ

x=1

= —1++/5
x:T

Khi a=2 thi (1):

2

T P
W - =

x=a=2
—1+\/1+4a_
5 =

I
&

=4
X =

e) Vai (1) khi

a = 4111 _ 111 — 71117111

— 1) (tich 2 s6
tu nhién lién tiép )

x = q = 4111 _ 9111
DHe _—1+\/1+4a=2111_1
2

Tong céc nghiém bang 4111 — 1.
Tich cac nghiém bang 2111 (2111 — 1)2

f)Tong cac nghiém cua (1) bing 2a — 2

—-1++vV1+4a
Sat+———=2a-2
2
o.eoa=2+\2
h) tdng cac nghiém cua (1) bangw
-14++vVl+4a x—-5)(x-1)
Sa+ > = 4

Vii Hong Phong THPT Tién Du s6 1,Bic Ninh - Thang 8-2019
ed4a+1+2V1+4a+1=x>—-6x+9
o(VTtaa+1) =(x-3)7?
oVitda+1=x-3VVi+da+1=3-x

©.eox=4—-V13Vx=6+V21

k)Giai phuong trinh:

14x2
3 — 5
14 2 1+x2
X
1+ - 2
3 1 1+x2
1+ [ - 3
1+ 1_';6 —-x
., 14x? .
Dat = a > 0 ta duoc:
a
=x (D

1+ Ja - 1+Va—x

DoVT(1) >0nénx >0
Suy ra (1) xac dinh trén ntra khoang (0; a]

Xeét f(x) = dong bién trén nira khoang

1+Va

(0; a] va c6 tap gia tri 1a ( ]nén theo két

\/_I
qua 1co

Mefi)=xef(x)=x

a

@_
1++va—x
Sa—x—xva—x=0

=xSx+xva—-x=a

(:)\/a—x(\/a—x—x)=0

rme |

=lva=z=x*

X =a
a—Xx ==x2

TOANHOC 123
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1+4x? 3+/5
x==3 x== [ x = V2y?
el = ,— X ,
1-;x _x:x2x>0x=—3';\/ﬁ y_x—x Z_x=x
p)Gidi hé phuong trinh: Tuong tu
( V2y?
— =X €Y) (2)@[ y = \/_x
14+ |Y2y2 - 22 2
1+ /3\/§y2—x
3 T2 Tu do hé da cho twong duong
==Y (2) ) 33,2
O P {x—3 v
L 1+ ’3\/7x2—y y = V2x
A _ 35,2
Dé thay néu x = 0 thi tir hé PT suyray = 0. { = V2y
, 2x? —y =y’
Néu y = 0 thi twr hé PT suyrax = 0. {i/iyz_x:xz
_3/5.2
Xétx #0;y # 0 33'_‘/2"
{\/iyz x = x2
DoVT(1)>0nénx>0 3/2x2 y = y?
, . A N 5 3
Suy ra (1) x4c dinh trén nira khoang (0; ¥/2y?] - {x = 2y?
Xét f(x) V2y" ddng bién trén nua y:';—y4
x) = ——=—==——dong bié ir — 3/72
1+ R/?yZ—x { x4 _y 2
5 3 2 N N -/ N = Zy _y _y
khoang (0; ¥2y?|vaco tap giatri la {2x4 x=»x
_ 35,2
?nyZ 3 2 |ha £ 5 p y \/—x
F;ﬁy nén theo két qua 1 c6 {Wy VR V. +y—x _y?
1+ [ V2y?
V2x? —y = y?
1 = = _
Mef=xeflx)=x x = 32y
1
2y =
o Y =x Y V2
1+ /3\/7y2—x {x=?{/§y2
= y=1
x=1
e x +x |V2y? — x = V2y? {y=§/§x2
{(x - +¥V2)x+y+1]=0
V2x2 —y = y2

eV2y?—x—x ’nyz—x=0
@\/Wyz—x<\/?{/§y2—x—x>:0

124mofN Hoc

itwe $6 503 (5-2019)




Mot s& dang todn cd chird ham hop (...

1 1
X =5= x—%
3
v2 1
_ Yy =3=
y_s\/i \/E
| e
=1 {x_ = y=1
3::1 {le
- 3
_3 y=32
{ - 1
V2y? -y =y {y_i/i—l
(oL
{ V2
1
y=s
x =132
y=1
< x=1
y =32
1
(x=-
2—1
_ 1
T

x:%.{x=?i/7_{x=31
y=%1 y=1"ly=v2’
x=3\/71_1.{x:0
y=gpg VT
q) Giai phuong trinh:

T )
1+ VR -

batVv3 + x% = a > 0 ta duoc:

=x (D

f(x))...

)

Vii Hong Phong THPT Tién Du s6 1,Bic Ninh - Thang 8-2019

DoVT(1) >0nénx >0
Suy ra (1) xac dinh trén ntra khoang (0; a]

Xét f(x) = dong bién trén nira khoang

\/_

(0; a] va co tap gia tri 1a ( nén theo két

ial
qua lco s

Mefh)=xeflx)=x

a
S——=xox+xVva—x=a
1++vVa—x

Sa—x—xva—x=0
@\/a—x(\/a—x—x)zo

X =a xX=a
[ 2

(:)[va—xzx(:) a—x=Xx

(:)[ x =3+ x?
V3+x2=x%4+x

[xz =3 +x? (v6 nghiém)
>0 3+ x%=(x?+x)?

©x-1DK3+3x*2+3x+3)=0
@[ x=1 o x=1
(x+1)3=—2 x:—l—g{/i<0

Vay PT c¢6 1 nghiém x=1.
v) Giai phuong trinh:
VA +2x + %2
+ Jm _ it

1+ V4+2x+x2—x

PatVa+2x +x2 =3+ (x+1)2=a>0

ta duoc:

a

’ a
I+ Ja- 1+Va—x

DoVT(1) >0nénx >0

S6 503 (5-2019) TQ%MOC 1 2 5
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Suy ra (1) xac dinh trén ntra khoang (0; a]

a
1+vVa—x
(0;a] vacé tap gidtri la (

Xét f(x) = dong bién trén nira khoang

ﬁa; a]nén theo két
qua lcé

Mef=xef(x)=x

a
o— — —xox+xJa—-x=a
1++va—x

Sa—x—xva—x=0
eva—x(Va—x—-x)=0

X=a

x=a [
a—x=x?

@[JE:x@

o x =V4+ 2x + x?
Vi+2x+x2=x*+x

- x%2 =4+ 2x + x?
x>0 |4 + 2x + x? = (x% + x)?

x =—2 < 0(loai)
prwrd 2 2 2
x>0 14+ 2x +x° = (x“ + x)
ox+2)x3=-2)=0
o [x = —23< 0(loai) ox=33
x° =

Vay PT ¢6 1 nghiém x = /2.

Thidu 37.Choa > 0,b = 1 va phuong trinh:
a
=x (D

b+ a—+
b+ fa— b+Va—x

a) Tim a,b biét phuong trinh (1) c6 2 nghiém
x=1lvax =2

b)Giai phuong trinh:

12 6T9§p N Hoc

kL $6 503 (5-2019)

2

3+ 2—;2
3+ 273+\/ﬁ

¢)Giai phuong trinh:

9

=X

1+ [9-—2—
9~ o=

DoVT(1) >0nénx >0

Suy ra (1) xac dinh trén ntra khoang (0; a]

a

b+vVa—x
(0; a] vaco tap giatri la

Xét f(x) = ddng bién trén ntra khoang

(_ . _]la ta"p con
b+va "b )
Cﬁa(O; a] nén tl 1€0 két qUé 1 Cé

Mefi)=xeflx)=x

a

S— =xSbx+xJya—x=a
b++va—x

Do x = 1 vax = 2 langhiém nén ta co:

{ b+Vva—1=a

2b+2Vva—2=a

@{ b=a-Vva-1
2a—2Va—1+2Vva—2=a

@{ b=a—-Vva-1
a—1—-2Vva—-1+4+1+4+2va—-2=0

@{ b=a-+vVa-1

(\/a—1—1)2+2\/a— =0

@{ b=a—-+Va-1
(\/a—1—1)2=2\/a— =0

=( 23

b)Giai phuwong trinh:



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

2

2
3+ [2- 2

3+ )2 - 3+vVZ2—x

.3 x+xV2—x=2

e x=-4+2V5

¢)Giai phuong trinh:

9

1+ fo——2
1+ 9_1+\/ﬂ

v37-1
2

©Sx=9vx=

Thi du 38.Tim s thuc duwong m dé phuong trinh
sau c0 4 nghiém phan biét va giai phuong trinh
khim = 2

3x2
T
=X
3x2
3x2 +—
1+ |m+2-— 2
2 . 3x2
3x2 m+——
1+ | m+— - =
2 | 3x2
1+\qm+fo
g 3x2 N i
Datm+7= a > 0 thi PT:
3x?
mts
=X
3x2
3x2 m+——
1+ m+ - Z

2
3x2 m+3%
1+ | m+
2 3x2
I+ m+=—x

tré thanh:

a

I+ Ja - 1+Va—x

I
=

(1)

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

DoVT(1) >0nénx >0

Suy ra (1) xac dinh trén ntra khoang (0; a]

a

Ttva—x
(0;a] vaco tap gidtri la (

Xét f(x) = dong bién trén nira khoang

a

e a]nen theo két

qua lco

Defi)=xeflx)=x

a
S——=xox+xVva—x=a
1++vVa—x

Sa—x—xva—x=0

(:)\/a—x(\/a—x—x)zo

X =a
2

X =a [
a—x=Xx

(:),\/a—xzx(:)

3x?
xX=m+-—

2
+3x2 iy
m+———x=x

[3x°2
T—x+m=0 (2)
X2
7—x+m=0 3)

PT da cho c6 4 nghiém phén biét

khi va chi khi PT(2) va PT(3) cuing cé 2 nghiém
duong phan biét va chung khéng c6 nghiém
chung.

+PT(2) c6 2 nghiém duong phan biét

1-6m>0

+PT(3) c6 2 nghiém duong phan biét

TOANHOC 1 27
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1-2m>0
& 2>0
2Zm >0

1
(:)O<m<§

+ Giai str (2) va (3) c6 nghiém chung thi ta c6

2
3%—x+m=0 x2=0
x% < x—z—x+m—0
——x+m=0 2 -
2
@{ x=0
m = 0(loai vim > 0)

Vay (2) va (3) khéng c6 nghiém chung
Tu dotacod

PT da cho c6 4 nghiém phén biét

1
eol0l<m<-—=
m<%

Giai PT voim = %danh cho ban doc.

1, 3x2
it
=x
1,3x2
1, 3x? st 7
1+ z+=-— 2
8 2 1 3x2
14 |2 BT
8 2 1 3x2
I+ gt—7
Cdb 4 nghiém

b

! ! 1+
x_6lx_21x_ —_

Cha'y. Néu khéng mubn phuong trinh cia dang nay
nhin phac tap dang f3(x) nhu PT:

3x2
m+=—
=X
3x2
3x2 m+——
1+ [m+=— 2
2 352
3x2 m+——
1+ | m+
2 3x2
1+\/m+T—x
Ta c6 thé chi dé o f, (x)

12 8ToAN Hoc

* Clusilpe

$6 503 (5-2019)

3x2 m+——

1+ [m+=>-— z

2 2
1+ ,m+3%—x

Ta duoc d& bai nhin hop 1i hon la:

Thi du 38°.Tim s6 thuc dwong m dé phwong trinh
sau c6 4 nghiém phéan biét va giai phuong trinh

khim = =
8

3x2
mt5
=X
3x2
3x2 m+——
1+ m+T— 2

3x2
1+ m+%—x

Vi thé & bai viét nhiéu phuong trinh tac gia quen dé
& dang f3(x) nén c6 thé nhin phuc tap ,ban doc c6
thé tu chinh lai d& cho gon hon.

Thi du 39.Cho a la sé thuc diong va phiong
trinh:
a

142 la———2——
142. /a— 7“2.3%

a) Chutng minh véi moi s6 thuee a dwong
phuong trinh (1) luén cé dung 2 nghiém phan
biét.

=x (1)

b)Tim a nguyén dwong bé hon 2020 d@é (1) c6 2
nghiém nguyén.

¢) Tdp hop cac gia tri a d@é (1) c6 nghiém nhé
2a

nhdt nhé hon
1+V9+a?

la khodng co do dai bao
nhiéu.

d)Giai hé phuong trinh



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

2

y
2 =X
2 Yy
1+\/§.\/y PN o s
x2
x2 =
2 _ =
14++2. |x W N o

Loigidi.
a)DoVT(1) >0nénx >0

Suy ra (1) xac dinh trén ntra khoang (0; a]

)(étf(X) ::i::f%ifiiiéng biéntrén nua
> . N Z LA -7 BN a . A
khoang (0; a] va co tap giatri la (—1+2\/E’ a]nen

theo két qua 1 co
Def=xefx)=x

a

@—
14+ 2va—x
oa—x—2xvya—x=0

=xex+2xWva—x=a

eva—x(Va—x—-2x)=0

x=a x=a
(:)[\/a—xZZx@[a—x=4x2
(:)[ x=a
42 +x—a=0
x=a
o —-1++v1+16a
x:
8

PT(1) c6 2 nghiém nguyén
©1+16a=n?véineN
oléa=n-1)n+1)(*)

Néu n chan thi (n — 1)(n + 1) 1a 56 1é khdng
chia hét cho 16

Suy ra n la s6 1é thoa mén tirc

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

n=2k+1véikeN k=1
Thay vao (*) suy rada = k(k + 1)

Do (k,k+1)=1 suy ra 1 trong 2 s6 k k+1 chia hét
cho 4.

TH1: k =4ivéii>1i€Z

—sa=i4i+1)

Suy ra

Khi nay

PTdachoe [* =%~ i+ 1)
x=1+1i

TH2:k =4i4+3v6ii=>0;i€Z
—a=({+1)(4i+3)

Suy ra

Khi nay

PTdﬁcho@[x=a=(i+1)(4i+3)

x=1i
Vay PT da cho ¢6 2 nghiém nguyén
Giai tiép danh cho ban doc.

., —1+V/14+16
c)XetTa<a

—1++v1+16a—8a
= 3 <0

©-14++v1+16a—8a<0

©—-2+vV1+16a—16a <0

o — (\/1 + 16a)2 < 0 (luén dang vai a>0)

—1+v1+16a

Vay nghiém nho nhét cua PT 1a x = 5

Theo dé bai co:

ToAN Hoc 129
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—1+\/1+16a< 2a
8 1+V9 + a?

1+16a—-1 < 2a
54
8(1+V1i+16a) 1+V9+a?

2a 2a
= <
1+vV1i+16a 1+V9+a?

1 1
o <
1+vV1+16a 1+V9+a?

o1+Vi+16a>1++/9 +a?

oVI+16a >9+a?

© 1+ 16a>9+a?

©0<a?-16a+8
©8-2Vld<a<8+2/14

Vay tap hop céc gié tri a can tim 1a

khoang (8 — 2v14; 8 — 2vV14) c6 d¢ dai 1a 4V14

d)Giai hé phuong trinh

( y2
=x (1)
1+V2. [y? — —F—
) 1+v2.4/y2—x
= 2
N
\ ) 1+V2.4/x2—y

D& thdy x = 0 thi trhé PT suy ray = 0.
y = 0thite hé PT suyrax = 0.
Xét x,y# 0

DoVT(1) >0nénx>0

130T0oAN HoC
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Xét f(x) = ddng bién trén nua

2
y
1+V24/y2—x
khoang (0; y2] va co tap gia tri la

2

Y .
<1+\/7\/}7'y
DMeh=xefx)=x

2]nén theo két qua 1 c6

=xox+V2x/y? —x =y?

yz
(:)1+\/§\/y2—x
ey —x—V2x/y2—x=0
e TR (R ) =0

x = y2 x =y?
= @[2 )

Va—x=vV2x ly*—x=2x
Tuong ty

DoVT(2) >0nény >0

y=x’

@)= [xz —y =2y
H¢ PT da cho tuong duong
C (x =y

{yzx2

x =y?
X2 —y = 2y?
y? —x = 2x?

y =x?
y? — x = 2x?

[ (x? —y = 2y?

foy=2
= | B R
{ y=Xx
y? —x? —x +y=2x%—2y?
{ x% —y = 2y?




Mot s& dang todn cé chrd ham hop fif...(fix

by
y=1

x = y?
tﬁ—Zy—1=0
x,y>0 {x3 —2x—1=0

y=x’
(x—y)Bx+3y+1)=0
{ x? —y=2y?

x=1
b=1

orne )
+DO*-y-1)=0

—
xy>0 {(x+1)(x2—x—1)=0
y=x’
by 2
y*—y=2y°
x=1
b=1
x =y?
1++/5
—
x,y>0 1+\/§
x
2
y=x’
{ Wy
y = 0 (loai)V y = —1(loai)
{x=1
y=1
(3445
<x— 2
o _1++5
VT2
(1445
<x— 2
_3+45
VT2

Thi du 40.Cho a la sé thue dwong va phirong
trinh:
=X

— (1)
1+l a— _1_11
2 1+?\/ﬁ

)---))

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019
a)Tim a dé PT(1) khong c6 nghiém nao thudc

khoang (1; 2).

b)Tim s6 thuc m dwong dé phwong trinh sau ¢ 4
nghiém phan biét

2

m+ mx
=X

1 m+mx?
1+- m+mx? — —4————

2 1+5\/m+mx27x
c)Giai phuong trinh:

x24+4x+1
2
=X
= 2+4x+1

1 +4X+1

1+ 3 /

x“44x+1 +4x+1
—X

d)Giai h¢ phuong trinh:

i( xy+2y=-=
1+ y?
=X
1 2 _ _ 1y?
1+2J1+Y it
Loigidi.

a) DoVT(1) >0nénx >0
Suy ra (1) xac dinh trén ntra khoang (0; a]

Xét f(x) = dong bién trén nira khoang

\/a

2

N T -/ PPN a . A
(0; a] vaco tap giatri la <1+1\/E' a]nen theo

2

két qua 1 co:
Wefpx)=xefx)=x

a 1
S————=xSx+-xJa—-x=a
1+%\/a—x 2

1
@a—x—ix\/a— =0

ToANHoc 131
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r X =a X =a
o 1 [ 1,
a—x=5x a—x=-x
4
C)- X =a
[ x% 4+ 4x — 4a =
r X =a
Clx=20/T+a-1)

PT(1) c6 it nhat mot nghiém nao thuoc

Khoang (1: 2 1<ax<?2
oang (1; )@[1<2(\f1+a—1)<2

1<a<?2
5
= Z<a<34:>1<a<3

Suy ra PT(1) khdng cb nghiém nao thudc khoang
(1;2)

S a € (0;1] U [3;+x)
b)Tim s6 thuc m dwong dé phuong trinh sau c6 4
nghiém phén biét

m + mx?

m+mx?

1
1+ m+mx? - —(———
2 1+%Vm+mx2—x

Pit m + mx? = a > 0 thi PT thanh:

a

14+ [a - 7 W
2 1+;—\/ﬁ

DoVT(1) >0nénx>0
Suy ra (1) xac dinh trén nira khoang (0; a]

Xét f(x) = 1+13m
2

a
——:a
14+:va’

2

(0;a] vaco tap giatrila ( ]nén theo

két qua 1 co:

132T0AN HOC
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ddng bién trén nira khoang

e =xefx)=x

a 1
S————=xSx+=-xva—-x=a
1+%\/a—x 2

1
@a—x—zx\/a—x=0

1
= a—x(\/a—x—zx)=0

x =m + mx?
2 1

m+ mx —x=Zx2

x=a
1

@[Jm:?c‘:’

mx?—x+m=0 (2)

1
(m—Z)x2 —x+m=0 (3)

PT da cho c6 4 nghiém phén biét

khi va chi khi PT(2) va PT(3) cung c6 2 nghi¢m
duong phan biét va chung khong c6 nghiém
chung.

+PT(2) ¢6 2 nghiém duong phan biét

1-4m?2>0
1
& —>0

1
sl<m< <
m 2
1>0
+PT(3) ¢6 2 nghiém duong phan biét

(l—(4dm—-1)m>0

>0

1
&4 m-—-

1++17
<




Mot s& dang todn cd chird ham hop (...

+ Giai str (2) va (3) ¢6 nghiém chung thi ta cé

mx-—x+m=0
D2 —xtm=o0
m Zx xX+m=

@{ x=0
m = 0(loai vim > 0)

Vay (2) va (3) khdng c6 nghiém chung
Tur @6 ta cod
PT da cho c6 4 nghiém phén biét

1 <m< 1
c> p— p—
2 S™MS3
¢)Giai phuong trinh:

xZ+4x+1

X +4x+1
’ 2+49c+1
, 2+4x+1

f 244x+1 N . s
bit z +2x+ = a > 0 thi PT tro thanh
a —
1 a
1+E - 1+7\/ﬁ

VT(1) >0nénx >0

I
&

Suy ra (1) xac dinh trén nira khoang (0; a]

Xét f(x) =

e \/a_ ddng bién trén khoang

2

\ s oaA -z Y a
(0; @) vaco tap giatri la <1+1\/E
két qua 1 co:

Mef)=xef(x)=x

f(x))...))

; a]nén theo

Vii Hong Phong THPT Tién Du s6 1,Bic Ninh - Thang 8-2019

a 1
&S————=xSx+-xVva—x=a
1+%\/a—x 2

1
(:)a—x—ix\/a—x=0

o x=a xX=a
=4 l o 1
va—x=zx [a—x=zx2
xX=a
e

%2 +4x —4a =0

_ x2+4x+1
x = /— 2)
x2+4x+1
x> +4x — 4. |———=0 (3)

2
(2)ﬁ2x2:x +4x+1
X

<=>x2 4x—1=0ox=24++5

x>0

5 x2+4x+1
@ exttax=4 [

2 2 _g(y2
= (x* +4x)" =8(x* +4x) + 8
§(x2+4x)2—8(x2+4x)—8:0
Sx2+4x=4+2/6
x>0
§x2+4x—4—2\/8=0

Sx=-2+ /8+2J€

d)Giai hé phuong trinh:

S6 503 (5-2019) “Clusilré
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3 3 3
xy+2y=§ (1) Sy +3y=§
1+y?

= @ 343 7 - ’ 3 (47 -
|11 2 _ b2 ‘:’Y+y=< ‘3_>+< ‘3_)
|t1+2\/1+y 1+%\/1+y2—x \/7 \/7
1
3
ey=1V2-—
Pat1+y% = a > 0 thi PT (2) tré thanh Y 7z
a _ 2
o cmt (V7o)
2 1+5va—x \/_

TH2: V6i x% + 4x — 4(1 + y?) = 0 két hop

VT(3) >0nénx >0 véi (1) ta co:

Suy ra (1) xac dinh trén ntra khoang (0; a] 3
xy+2y= >

Xét
f@@) = x?+4x —4(1+y?) =0

Ta_ dong bién trén nira khoang
\ 7 LA .z P a . A
(0; a] vaco tap giatrila <1+;—\/a’ a]nen theo

3
(X+2)y=5
(x+2)2 -4y’ =38

két qua 1 co: )

Befilx)=xe fx)=x X
’ D& théy y = 0 khang Ia nghiémcaa (*).

a 1
S———=xSx+-xJa—x=a Xéty #0
1+5vVa—x 2
3
1 X+2=2—
@a—x—zx\/a— =0 (»He 9 y
— —4y2=8
1 Y
e a—x(x/a—x——x)=0
3
xX+2=—
- o Xx=a xX=a 2y
e '/—a—x=1x@[a—x=lx2 16y* +32y2 -9 =0
. 2 4
3
o xX=a x+2—2—
x?> +4x—4a =0 S 1
o x=1+y? k v ~ 1
x2 +4x —4(1+y?) =0 3
) X+2=—
TH1: Véi x = 1 + y? thay vao (1): o 2y

—
<
I
H

N =

3
(1+y2)y+2y=5

134T&ng N Hoc
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Mot s& dang todn cd chird ham hop f(f(...(fx))...))

x = =5 < 0(loai)
1
y=-3

Vay hé PT da cho c6 2 nghiém

_ 3 1 2
{x—l x—1+(\/7—%)
Yy=3 y=§/§—

| =

Thi du 41.Cho a la sé thuc diong va phwong

trinh:
1

, 1
1+a. |1 - =

a)Chirng minh phuong trinh ludn c6 2 nghiém phén

=x (1)

biét. Giai phuong trinh voi a = V222 4+ 211

b)Tim a dé phuong trinh c6 nghiém x € (3 152)

¢) Tim a dé phuong trinh c6 nghiém x = gm0

d) Tim a dé phwong trinh c6 nghiém nay gap 222 lan
nghiém Kia.

e)Giai phuong trinh

1

=X
1

1
1+ -—-——
X x+\/x7x2

Cha y:Dé PT phurc tap hon ta c¢6 thé sira (1) thanh:

1

=x
1
Tta. 1 - ———
\/ 1+a'\11_1+a.\/1—x
f)Giai phuong trinh
1
1 1 -
(1T Ty, [1- !
VBx 1+W.Vl X

h)Giai hé phuong trinh

Vit Hong Phong THPT Tién Du sb 1,B4c Ninh  Théang 8-2019

=X
1
y2 1= 7=
44y* _ x4 42(x—1)2
2 x2(x2—x+1)
p)Giai hé phuong trinh
1
=x
1+y2 [1 — ——
: 1+y24/T—x
x* +2(x — 1)?

2 4 _
k Ty x2(x?2—x+1)

q)Giai h¢ phuong trinh

( 1 .
| 1
1+y T
2+y x* + (x — 1)2
xz(xZ—x+1)

t)Giai h¢ phuong trinh
1

2 . 1
1+y \’1 1+y2./1—x

L2+y4_ x* + (x — 1)2
3 x2(x2-2x+2)

=X

_A_—\\

z)Giai hé phuong trinh

1
=x
5 B 1
1+y2 1+y2+/1—x
L2+y4_ x* + (x —1)2
4 x2(x2-2x+2)

s)Giai hé phuong trinh

1
=X
v e o —
4y 1+. 1+m.m
1
=y
, 1 1
1+ 1+4—2. 1 - —
x 1+, [T+ —7/Ty

Toéwgg 135
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w)Giai hé phuong trinh

1
=x
1 1
+ .1
ﬁyz\] 1+, [1+—=— 1%
1
=Yy
1 1
1+—. 1—7
S

Loi giai.
a)doVT >0nén0<x<1

D& thay f(x) = Ty \/_ 12 ham sé dong bién

trén nira khoang (0;1] va c6 tap giatri la

1 N z . ,
(m, 1] nén theo két qua 1 cé

Do fhx)=xefx)=x

1
S
1+avl—x

ex+ax.yl1—-x=1
o-(1-x)+ax.yJ1—-x=0
eVi-x(Vi-x—ax)=0

=X

x=1 x=1
TV =xzax Tl —x = a2x?
@[ x=1
a’x*+x—-1=0 (x)

PT(*)c6a®. (—1) <0vaa®12+1—1#0nén(1)
¢6 2 nghiém phan biét la

—1++V1+ 4a?
x=1;x=2—az<1

+V6i a = V222 + 211 PT(1) ¢6 2 nghiém la

—1+\/1+4a2 1
2a? T 1420t

x=1;x=

b) Theo dé bai

136ToéN

u51t5
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phuong trinh c6 nghiém x € (3 152)

1<—1+\/1+4a2< 5
@_ — JR—
2a? 12

w

84 2v21
o.o—<dl<bo—<x<\6

25 5
¢) phuong trinh ¢6 nghiém x = —=57
—1+\/1+4a 1
202 ~ 1 + g2020
—1+\/1+4a 1
2a? 1 + 82020
D@tm =m > 0 ta dugcC
-1+ V1 + 4a?
- = m
2a?

1+ 4a? =2ma® +1
& 1+ 4a® = 4m?a* + 4ma® + 1
© 4a’® = 4m?a* + 4ma®
©1=m?a’+m

1
ol = 1-m_ - 1+82°2° — §2020 (1 4 g2020)

m? 1
1482020

& a =810 yTT 8200,

d) Do (1) c6 2 nghiém phan biét 1a

—1+\/1+4-a2<1

= 1; =
X X 242

Ma phuong trinh (1) ¢6 nghiém nay gap 222 lan
nghiém kia suy ra

-1+ 1+ 4a? 1

2a? 22



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

1
1-7
2 _ - M 2
m2 12
pyr

— 222(222 _ 1)

ea=214222-1

Vay a = 211422 -1

e)Giai phuong trinh

1
=X
1 1
RN PR =
1
(=4 ) - =X
I+= [1— ——
Vx 1+-—=T—x
Vx

doVT >0nén0<x<1

1
bit— = a > 0 ta duoc

Vx
1
——=x (1)
1+a. /1 - 71+a.f/ﬁ
D& thay f(x) = 1a ham sb dong bién

1+a \/_
trén nira khoang (0;1] va c6 tap gia tri la

1 A £ , .
(m, 1] nén theo két qua 1 cé

Defh)=xef)=x

1
[ P ——
1+avl—x X

ox+ax.y1—x=1
s-(1-x)+ax.y1—x=0
@Vl—x(\/l—x—ax)=0

x—l x=1
\/1—x—ax 1—x = a?x?
x=1

2 x=1
o 1 o
1—x=(—> x? [1—x=x
Vx

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

1
1 1 =X
E 1_1: L i-—2
‘/gx 1+W\/m
doVT >0nén0<x<1
Pit = = a > 0 ta duoc
al \/;_ v
1
- =x (1)
1+a. 1 - ————
J tre - Vi
Dé thay f(x) = 7~ \/_ 1 ham s dong bién

trén nira khoang (0;1] va c6 tap gia tri la

1 n 4 . L,
(m, 1] nén theo két qua 1 co

Defi)=xefx)=x

1
o5 —
1+av1l—x

ext+ax.l1—-x=1
e-(1-x)+ax.y1—-x=0
eVi-x(V1i-x—ax)=0

=X

@[ x=1 o x=1
V1—x=ax 1—x = a?x?
x=1
1 x=1
‘i’l1—x=—2‘i’[8x3—8x2+1=0
8x

X =

< [(Zx —1DAx2—2x-1)=0

x=1
@[(Zx—1)(4x2—2x—1)=0

Toéwgg 137
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x=1
| 1
(:)‘ x—2
1++5
|x=—3
h)Giai hé phuong trinh
1
=x (1)
1+y2 |1 - ——
' 1+y24/T—x
[4+y* x*+2(x—1)?
(2)

2 x2(x2-x+1)
Xét y = 0 khong la nghiém hé.
Xéty + 0tachd
doVT(1)>0nén0<x<1

D& thay f(x) = 12 ham sé dong bién

1+y2VT—x \/_
trén nira khoang (0;1] va c6 tap giatri la

1 n z , 3
(W’ 1] nén theo két qua 1 co6

Do fhx)=xefx)=x

1
=
1+y2V1—x

ex+y’xJl—x=1
e-1-x)+y*x.1—x=0
(:)Vl—x(\/l—x—yzx)=0

x=1 x=1
(:)[\/m=y2x® 1—x=y*x?
x=1
=9 4_1—)6
[y T x?
Véi x = 1 thay vao (2) dugc

4
2 = 1(v6 nghiém).

Véi y* = = thay vao (2) dugc:
1—
‘H'x—zx_x‘*+2(x—1)2
2 x2(x2—-x+1

1 38TOAN Ho

crusuu;

$6 503 (5-2019)

4+ﬂ_1+2(%)2

(=
2 14+ =
x2
Détlx;zxthOtaduqc
44t 1+2t? P 1<0
= e ..et= =—=
2 1+t 3
Vait=2 suy ra
1-x _lyr——1<o
e —2(:) x—2 X =
yt=2 y=1+V2
1
x ==
s 2
y=£{/§

Vay hé PT da cho c6 2 nghiém

1=

x=2
y=++2

p)Giai hé phuong trinh

1
=X
1+y2 [1 — ——
ye T+yZTx

xt+2(x — 1)
l2+y4= ( )

x2(x%2—x+1)
Xét y = 0 khdng la nghiém hé.
Xéty # 0taco
doVT(1) >0nén0<x <1

D& thay f(x) = 1a ham s dong bién

1+y 2\/—
trén nira khoang (0;1] va c6 tap gia tri la

(Hlyz; ] nén theo két qua 1 c6

Do) =xefx)=x

1
& — =
1+y2V1—x

ex+y’xJl—x=1
e-(1-x)+y*x./1—x=0



Mot s& dang todn cd chird ham hop (...

(:)Vl—x(\/l—x—yzx)=0

x=1 x=1
(:)[m:yzx@ 1—x = y*x?
x=1
=Y 4_1—x
y - xz

V6i x = 1 thay vao (2) dugc
2+ y* = 1(vd nghiém)

Véi y* = 1}(;; thay vao (2) duoc:
x* 4+ 2(x — 1)?
x2 x2(x2—x+1)

1_,C:1+2(1X;2")2

1—x
2+ =

o2+

x? 1+
Pat—* =t > 0 ta duoc

1+ 2t2 3++13
24+t= S...ot=——

1+t 2
V6 |t-3+rsuyra
1—x 343 [, Y7*2VB-1
2 2 4 34413

(=4
3++13

Ly4= - Ly=i4’3+2\/1_3

Vay hé PT di cho c6 2 nghiém

I( J7+2¥13 -1
34413
i 43+\/_

q)Giai hé phuorng trinh

( 1
|
1+y2 |1 — !

1+y21—x
2+yt xt+(x—1)?

2 =xz(xz—x+1)

Xéty = 0thay vao hé suyrax = 1.
Xéty #0taco
doVT(1) >0nén0<x <1

f(x))...))

Vii Hong Phong THPT Tién Du s6 1,Bic Ninh - Thang 8-2019

Dé thay f(x) = e 2\/_ 1a ham s6 dong bién

trén nira khoang (0;1] va c6 tap gia tri la

( 1
1+y?

Do) =xefx)=x

; 1] nén theo két qua 1 c6

1
C$1+y?v1—x

ex+y*xJl—x=1
e-1-x)+y*x.J1—x=0
eVi—x(Vi-x—-y*x)=0

=X

x=1 x=1
©[V1—x=y2x@ 1—x=y*x?
x=1
= 4 1—x
V6i x = 1 thay vao (2) duoc
y=0
Véiy* = %xthay vao (2) duoc:

1_
2+x—2x x* + (x — 1)?

2 =xz(xz—x+1)
2
1—x 1—x
< 2'+';;'::1'+ (;;)

1—x
2 14—
Dgt%:tZOtadugc
2+t 1+t?
—_—= S..eot=0Vt=3
2 1+t
Vi t=0 suy ra
1—x
— = @{x—l
X
=0
yr=0
Vi t=3 suy ra
1-x Vi3 -1
2 elfT T
y'=3 y=1V3

Hé da cho c6 3 nghiém

ToAN HOC 139
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_ V13-1

{x =1 {x o
y=0 y=+V3
t)Giai hé phuong trinh

1
=X
2 1 _ 1
1+y=s |1 T
| 2+y*  x*+(x—1)°

3 x2(x2-2x+2)
Xét y = 0 thay vao hé thay khoéng thoa man.

Xéty + 0tacod
doVT(1) >0nén0<x <1

D& thay f(x) = 1a ham sb dong bién

1+y Zx/_
trén nira khoang (0;1] va c6 tap giatri la

1 A A 5 ,
(m, 1] nén theo két qua 1 cé

Defhx)=xefx)=x

1
S — =
1+y2V1—x

ex+y’xJl—x=1
e-1-x)+y*x./1—x=0
eVi—-x(Vi-x—-y%x)=0

x=1

x=1
[ 1—x=y*x?

< v1—x=y2x@

Véi x = 1 thay vao (2) dugc

2 4
%=1®y=i1

Véi y* = IX;ZX thay vao (2) duoc:

2+1x__2x_ x* + (x — 1)

3 x%(x% —2x+2)

2+ 1+(1x;2")2
3 1425

140ToAN Hoc

* Clusilpe

=14

$6 503 (5-2019)

Datlx;;‘z t > 0 ta dugc

2+t 1+t? 5++v21
— S LS t=
3 142t 2
Vi =22t ﬂsuyra
1—x 54y [ YILH2ZIo0
2 = 2 5+\/ﬁ
=)
y4=5+\/ﬁ { _+4 5+m
2 k y==x 2
Véi t=> ‘/_suyra
(1-x 5-+2I x_\/11—2\/_1—1
4 %2 = 2 5—+/21
| 4_5_m 45 V21
|7 =72
2
Hé da cho c6 6 nghiém
_ V11+2v21-1 _ V11-2v21-1
{x=1_x_ sevar ) T T s
y=x1" 45421 +[5—v21
= T > y:_ >
z)Giai hé phuong trinh
( L .
1+ 2 ;
ye. 1+y2J1—x
24y xt+(x—-1)°

4 x2(x2-2x+2)

Xét y = 0 thay vao hé thay khéng thoa man.
Xéty # 0taco
doVT(1) >0nén0<x <1

Dé thdy f(x) = 1a ham s6 dong bién

1+y 2\/_
trén nira khoang (0;1] va c6 tap gia tri la

(Hlyz; ] nén theo két qua 1 c6

Deph)=xefx)=x

1
s — - =
1+y2V1—x



Mot s& dang todn cd chird ham hop
ex+y’xJl—x=1

e-1-x)+y*xJ1—x=0
@Vl—x(x/l—x—yzx)zo

f(x))...))

x=1

T =x =y

x=1
1—x=y*x?

Véi x = 1 thay vao (2) dugc
2+Ty4=1(:>y=i\/§
Véi y* = = thay vao (2) duoc:
2+1x;2x_ xt+ (x —1)2
4 x%(x% —2x+2)
2+ 1+(1x;2’“)2
4 1+2.5
Bétlx;zxthOtaduqc
2+t 1+t?

4 1+ 2t
Vi t=2 suy ra
1—x

=4

1
<:>...<:>t:2Vt:E

x2 =2

y4=2 y:
Vditz%suyra
1—x 1 (x=\/§_1

x? 2@ 41
4 y=4=% 5

T da cho c6 6 nghiém

x=+3-1

41
ool

s)Giai hé phuong trinh

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

1
=x (1
I e
4y 1+. 1+ NI=x
1
=y ()
1+ 145 1 - ————
4x 1+ 1+ﬁz.,/1—y

\

doVT(1)>0nén0<x <1

1

—————laham s6 dong bién
1+ 1+;Z.\/1—x

D& thay f(x) =

trén nira khoang (0;1] va c6 tap gia tri la

1 R . ,
———;1] nén theo két qua 1 co
1+ /1+;iz | f
Mefi=xefx)=x

1
(E)— X
1+ 1+ V1

; 1
S x4+ 1+4—yzx.\11—x:1
’ 1
@—(1—X)+ 1+W.x.v1—x=0
1
1-x|{Vl-x— [1+-—.x|=0
I 4y

< v1—x= ’1+—x

x=1

1-x= 1+—
i xx<+4y)

x=1
|1 1 1

x2 x ' 4y?
Tuong tu
doVT(2)>0nén0<y<1

Toéwgg 141

S6 503 (5-2019)



y=1
e 1 1
=14
y2 oy +4X2
H¢ PT da cho tuong duong
( x=1
[ 1_ 1
x_ y2
y =
ll 1_ 1
y: oy o 4x?
{x—l
y=1
x=1
{1 1 1
y: oy 4x?
1 1_1 1
SNx2 x 4y2
y=1
{1_12 1
{xz X 4y?
1 1_ 1
y: oy o 4x?
b -
y:
X =
{ _—2+2V6
y="%
ool -2+2V6
5
y=1
1
x ==
2
1
y__

1
=x (D
1 1
1+ 1
‘/52\/ 1+ 1+ﬁ.\/1 X
\ 1
) - =y (2
14— |1 - ——L
e

doVT(1)>0nén0<x <1

14 2TOAN HOC

* Clusilpe

$6 503 (5-2019)

X .z . 1 S A 42 A
De thay f(X) = W la ham so dong bién

trén nira khoang (0;1] va c6 tap gia tri la
<# 1] nén theo két qua 1 c6
\/—v

Do) =xefx)=x

1
S—T =X
1+\/>Tyz.v1—x
1
Sx+—=x. vi—-x=1

V8y?
4:»—(1—x)+— xA1—x=0

x=1

1
SWVT—xr=——0.
V8y?

x=1
1
Sl1—x=x2—
8y?2

[ x=1
ol _1_1
[x2 x  8y?

Tuong tu

doVT(2) >0nén0<y<1

y=1
Qe 1 1_ 1
y? y  8xt
H¢ PT da cho tuong duong
( x=1
-1 1 1

tl_ B ; 8x4



Mot s& dang todn cd chird ham hop f(f(...(fx))...)) Vii Hong Phong THPT Tién Du sb 1,Bic Ninh  Thang 8-2019

{le (do0<x<1,0<y<1nén
y=1
= 1 1 1 1 1 1
{1 xl ! x—g;m;w—z:yj,-,—zmuyra
y2y 8t L
111 St Tttt —124)
Sl{x2 x 8yt
y=1 {x—l
1 1 1 yii
X2 x 8yt { x
1 1 1 y=—-4+2V6
2y 8x* @{x=—4+2\/3
y:y o
X =Yy
{1 1 1
x=1 L2y 8yt
b2
X = [ {x:
2 y 8 x=1
yl }1] 1 {y=—4+2\/€
It x2 x 8 ‘E’{x=—4+2\/8
(L1 1.1 1 1 x=y
x2 x y? y 8y* 8x* [1_ :ig
1 1 1 y 8y
2 o T Q.4
\ ye y 8 {x:
{;; { x=1
X = o y=—4+2\/€
{y=—4+2\/€ {x=—4+2\/8
—_ y =
= {x—y4=+2\/g { x=y
1 1,1 1 1 1 1 1 [18y° — 8y +1=0
(___>(_3+T+—2 b3 —+——1>=0
x y/\x° X xy? y3 x y {x=1
1 1_1 y=
y: y  8x* { =
y=—4+2V6
{xi {x=—4+2\/€
- s
A 1
{y=—4+2\/€ o x=>
{x=—4+2\/8 1
(=1 y = y=z
LY 1++5
x y x=—
11 1 e
yz y 8x4 L’y: 4

S6 503 (5-2019) Tgétllbll-lt?;g 143



{x=1
y=1

{ x=1
y=-4+2V6
=
{x:—4+2\/g
y=1

x=y
-{(Zy - DM@y*-2y-1)=0

Thi du 42.Cho a la sé thue dwong va phirong
trinh:
2

a
at [1—2—
a+vVx—1

a)Chtng minh véi mdi s6 thuc a duong phuong
trinh (1) c¢6 dang 2 nghiém phén biét . Gia str voi
mdi a ta 6 nghiém 16n nhét cua (1) 1a x,.Tim

=x (1)

lim x,
a—+oo

b)Giai phuong trinh:

PR S

1
1+\ 1= 1+Vx—1

¢)Giai phuong trinh:

3
3 =X
3+ 1= 3+vVx—-1

d)Giai phuong trinh:

2 —

ZX*Z

2 — =x

-2
x—2 _ 2*
2 * ! 224 x—1

Léi giai.

a)PK:x>1

X 44 9 a T A 31X e
Dé thay f(x) =2 P la ham s6 dong bién

trén nira khoang [1; +o0) va c6 tap gia tri la
[1;2) nén theo két qua 1 c6
DMef=xeflx)=x

a
S2————=x
at+vx—1

144onpoc

kL $6 503 (5-2019)

o2V —1=alx—-1)+xvx—1
oVi—1(x—1+aVx—1-1)=0

x=1

S
x—1+avx—1—-1=0
x=1
& —a++Va’+4
x—1=—n
2
x=1
2
|lx-1=
x—1=—
: a+va®+4
x=1
Slx—-1= 5
(a +Va? +4)
x=1
4
Slx=1+ 5> 1
(a +Va? +4)
Vay phuong trinh (1) ludn c¢6 2 nghiém phén biét
vanghiém lon nhitlax = x, =1+ ———
(a+Va?+4)
4
lim x, = lim | 1+ 5| =1
a—-+o a—+o
(a+ a2+4)

b)Khi a=1 thi (1) 2

x=1
(:)[x—1+\/x— —-1=0

PT ¢6 2 nghiém

c)Khi a=3 thi (1) Ia



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

x=1

@[x—1+3\/x— —-1=0
PT c6 2 nghiém

_13+3V13

=1;
X X 2

d)Giai phuwong trinh:

2x—2

x—2 2)(—2 = x
2 +\] 1_2X_2+\/x—1

Pit 272 = g > 0 thi PT tro thanh

2 —

a

2———==x (1)
at [1—2—
a+vx—1
PK:x>1
X 44 o a 3 2 A aA A
Dé thay f(x) =2 P Ia ham s6 dong biéen

trén ntra khoang [1; +o0) va c0 tap gia tri la
[1;2) nén theo két qua 1 c6

Defh)=xef)=x

a
a+vx—1

o2vx—1=alx—1)+xvx—1

S 2 — =X

eVr—1(x—2+a'x-1)=0

x=1

[—1

[zx—z.\/x—1 =2—x

Xétx > 1

22 x—1=2-x
2—x

2= (%)
x—1

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Xéty=2;xcéy' =

N <0,x>1

—x

2(x—1vVx—1
2=X a1 J4 . - A

Suyray = = Ia ham s6 nghich bién

Vay VT(*) 12 ham sé dong bién con VT(*) la

ham sb nghich bién nén x = % la nghiém duy

nhat caa (*)

Vay PT di cho c6 2 nghiém x = 1;x = ;

Thi du 43.Cho ala sé thue dwong va phirong
trinh:
2a

3 - =x (1)
at 2—2
a+\2_a+zi71

a)Chung minh véi mdi sb thuc a duong phuong
trinh (1) c6 dang 2 nghiém phan biét . Gia st voi
mbi a ta ¢6 nghiém I6n nhat cua (1) 1a x,.Tim

al—i>r-}l:100 (x, — Da?

b)Giai phuong trinh:

3 = =x
224 2 2
e 2x—1
2 2+J2*zﬂm
Loi giai.
a)bKix>1
X ihA _ o 2a 5 A A 22X A
Dé thay f(x) = 3 P Ia ham s6 dong bien

trén nira khoang [1; +o0) va c6 tap gia tri la
[1;3) nén theo két qua 1 c6
Defiix)=xefx)=x

2a - x
a+vx—1 -

©3Vx—1=alx—-1)+xvx—1

&3 -

eVr—1(x—1+aVx—-1-2)=0

TOAN Hoc 145
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[ x=1
=3
| x—1+avx—1-2=0
x=1
o —a++vVa*+8
x—1l=—m—
2
[ x=1
4
Slyx—1=
x—1=———
: a+vVa’+38
x=1
16
Slx—-1= 5
(a++a? +8)
x=1
16
Slx=1+ > >1
(a+Va® +4)
Vay phuong trinh (1) ludn ¢6 2 nghiém phan biét
va nghiém I6n nhatlax = x, = 1 + ————
(a+VaZ+8)
: —1V2
allToo(xa Da
16
= lim (1+ >—1)a®
¢ (a+\/a2+8)
16
= lim ———— =4
a—+oo P
(i fiv2)
a
b)Giai phuong trinh:
x—1
3 - 2 =x

it 272 = g > 0 thi PT trg thanh

3 — = =x (1)
a+ /2—+2_—aa
PK:x>1
14 6TOAN HOC ]
* Cludilre S6 503 (5-2019)

2a
a+vVx—1
trén nira khoang [1; +o0) va c6 tap gia tri la

D& thdy f(x) = 3 — 1a ham sé dong bién

[1;3) nén theo két qua 1 c6
Defx)=xefx)=x

2a - x
a+yx—1 -

3 -
o3Vx—1=alx—1)+xvx—1
oVr—-1(x-3+aVx—1)=0

[ x=1
avx—1=3—x

x=1
[—4
[Zx_z.\/x—1=3—x

Xétx > 1

22 \x—-1=3—-x

3—x

VAR p— (%)
x—1
Xéty=—-Eeoy =— L _<0,x>1
Y= Va—1 y = 2(x—DVx—1 X

Suyray = % 1a ham sb nghich bién

Vay VT(*) 1a ham sé dong bién con VT(*) la
ham s6 nghich bién nén x = 2 1a nghiém duy
nhét cua (*)

Vay PT da cho c6 2 nghiémx = 1;x = 2

Thi du 44.Cho m 14 56 thuc va phuong trinh:
3m+1

4 — =x (1)

3m+1
3m4 [3——— =
3m4 3773m+1
3M +yx—1

Chang minh véi mdi sé thuc m phuong trinh (1)
c6 dung 2 nghiém phan biét . Gia st voi moi m ta
c6 nghiém 16n nhit cua (1) 1a x,,,.




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

1)Tim lim x,

m——ow

2)Tim lim (x,, —1).3°"*%

3)Tim m biét (1) c6 nghiém x=2

4)Biét (1) c6 nghiém x = == thi m = logs & Vi
[’)3
4a—b’

- la phan s6 téi gian. Tinh P =
Lo giai.
Pt 3™ = a > 0 thi PT tro thanh

3a

4 — =x (1)
a+\13_a+ x—1

PK:x>1

D thiy f(x) = 4 — ﬁ% la ham sb ddng bién

trén ntra khoang [1; +o0) va c0 tap gia tri la
[1;4) nén theo két qua 1 c6
Defx=xeflx)=x

3a = x
a+yVx—1

4 —
S4vx—1=alx—1)+xvx—1
eVi-1(x—1+aVx—1-3)=0

[ x=1
=
x—14+avx—1-3=0
x=1
= 1_—a+\/a2+12
xTAE 2
x=1
At x—1= 6
a++vVa?+12

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

x=1
36
Slx-1= 5
(a+Va2+12)
x=1
36
olx=1+ 2>1
(3m+ 32m+12)

Vay phuong trinh (1) luén c6 2 nghiém phén biét
va nghiém 16n nhat Ia
36

X =Xy ::1'+'—————j;————7
(3m+ 3 m+12)

DTacéhd

lim x, = lim | 1+ 36 ~|=4
S (e E )
2)Taco

. . 36.32m+1982
lim (x,, —1).3"""* = lim
X—>+00

" (g z)

36 31982
= lim _____;______E
(1+ fl+ ;2?;1]

3) theo cau trén thi

— 31984

x=1

(1)(:)[3’"\/36— =4—x
(1) c6 nghiém x=2

3" =2em=log,2

4) cé
x=1

(1)(:)[37”\/x— =4—x
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. . _25
(1) cé nghigm x = "

’25 25 13
m —1=4—-—— m—=_
<3 16 1=4 16@3 2

13
om= log3T

Suyraa=13;b =4

b3
p =
4a—>b

4
3

*Néu mudn PT nhin gon hon ta c6 thé sira lai
dé bai thanh
Cho m 14 sé thue va phwrong trinh:

3m+l

4-—2_—x (1)

e L
3M yx—1

Chang minh véi mdi s6 thuc m phuong trinh (1) ¢
dtng 2 nghiém phan biét . Gia sir véi mdi m ta co
nghiém 16n nhit cia (1) 1a x,,,.

DTim lim x,

m-——ow

2)Tim lim (x, —1).3°m%

3)Tim m biét (1) c6 nghiém x=2

4)Biét (1) c6 nghiém x = %thi m = log; % Voi % la
b3

phén s6 toi gian. Tinh P = y—

Thi du 45.Giai phuong trinh:

3v8 — x?
4— =X

V8 — 2 } __3V8=x?
8 x4 3 V8—x24+/x—1

Léi giai. dkox > 1

Xét 8 — x% = 0 © x = 2+/2 thay vao PT thay
khong thoa man.

Véix # 2v2

14 8ToAN HoC

* Clusilpe
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bat v8 — x2 = a > 0 thi PT tré thanh

3a

4——2 —=x (1)
+ 3= 3a
a \’ a+Vx—1
bK:x>1
3a

Dé thay f(x) = 4 — pray e Ia ham s6 dong biéen

trén nira khoang [1; +o0) va c6 tap gia tri la
[1:4) nén theo két qua 1 c6
Defx=xef(x)=x

3a = x
a+vx—1 -

4 -
eo4fxr—1=alx-—1)+x/x—-1
oVx—1(x—4+avx—1)=0
(:)[ x=1

avx—-1=4—x

x=1

(:)[\/S—xz.\/x— =4—x (%)

1<x<2V2
(*)‘:’{(8—x2)(x—1) — (4 — x)?

1<x<2V2
‘i’{(x2+2x—12)(x—2):o

@[ x =2
x=-1++V13

Vay PT c6 3 nghiém
x=1,x=2,x=—1+\/ﬁ

Thi du 46.Cho phuwong trinh:
?)\/m+x+3\/m+2x=x

a)giai phuong trinh vai m=1

b)Tim m dé phwong trinh c6 3 nghiém phan biét.

c)Giai hé phuong trinh



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

3\/2+2y+3,/2+2y+x=x

k3\/2+2x+3 24+2x+y=y

d)Giai phuong trinh

e)Tim m dé phuong trinh sau ¢6 4 nghiém phan biét
lap thanh cép sb cong

3lm 3 |m 3m
—+ =+ | —t+tx=x
X X X

f)Giai hé phuong trinh

3\/6+5y+31/6+5y+x=x

3\/6+5x+3 6+5x+y=y

f)Giai hé phuong trinh

3\/2—y—6x+§/2—y—5x=x

3\/2—95—6y+3 2—x—5y=y

h)Cho phuong trinh

lm 3lm sm
—+ |+ | mt+x=x
x3 x3 x3

1)Tim m dé phuong trinh ¢6 4 nghiém phan biét
2) Tim m dé phuong trinh c¢6 dung 2 nghiém phan
biét

3)Giai phuong trinh

Vii Hong Phong THPT Tién Du s6 1,B4c Ninh  Thang 8-2019

3 3

R B
2723 T (2703 T (273 T T
Loi gidi.

bitm+x=a

Xét ham s6 f(x) = Va + x 1a ham sb dong bién
trén R.

Phuong trinh d& cho tré thanh :f, (x) = x
Theo két qua 1 c6
L) =xef)=Vatx=x

3 3

oxrl-x=aeox’-x=m+x
ox3-2x=m (1)

a)Voi a=1

3
J1+x+3v1+2x=x

ex}-2x—-1=0

ox=-1Vx=

2
b)Xét h(x) = x3 — 2x

h(x) =3x*-2

X 2

h(x)

/ /

Tur bbt suy ra PT ¢6 3 nghiém phan biét

4/6 4/6
———<m<—
9 9
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¢)Giai hé phuong trinh

{3\/2+2y+3,/2+2y+x=x (1)
f\/2+2x+§/2+2x+y=y (2)

Loi gidi

abat2 + 2y =a

Xétham s6 f(x) = Va + x 1a ham s6 dong bién
trén R.

Phuong trinh (1) trg thanh :f, (x) = x
Theo két qua 1 c6

@) =xefx)=YVa+tx=x
exd-—x=2+2y

Tuong tu
Qeyl—-y=2+2x
H¢ PT da cho tuong duong
{x3 —x=2+2y

y —y=2+2x

3

x3—x—y3 +y=2y—2x

y —y=2+2

)

s
y —y=2+4+2x

{
{(x—y)(x +xy+y?+1)=0
=

y3—3y 2—0

$6 503 (5-2019)

Xétham s6 f(x) = Va + x la ham sb dong bién
trén R.

Phuong trinh da cho tro thanh :

3 3
ja+ /a+3\/a+x=x

& fi(x) =x

Theo két qua 1 c6

L) =xef=Vatx=x

o t+x=x3ox*—x2-1=0
x

’1+\/§
ox =+ >

o—+x=xext x2+1=0
8x 8

2++2 2-42

Sx=t——— V=t

e)Tim m dé phuong trinh c6 4 nghiém phan biét lap
thanh cap sé cong:

Dé’[ﬂ=
X

Xét ham s6 f(x) = Va + x 1a ham sb dong bién
trén R.

Phuong trinh d3 cho tré thanh ;



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

3 3
ja+ /a+3\/a+x=x

S fi(x) =x

Theo két qua 1 c6

i) =xefx)=Va+tx=x
(:)%+x=x3<:>x4—x2—m=O(v(')'ixth)

PT da cho c6 4 nghiém phan biét

& Phuong trinh t2 — t —m = 0 ¢6 2 nghiém phan

biét duong
1+4m >0 1

o 1>0 ©—<m<0
-m>0

Khi nay 4 nghiém cua PT da cho la
=Vt =Vt VEVE VoIt <t
Cac nghiém nay lap thanh cap sb cong
et =9,

Theo dinh li Viet c6

tity=—m" |9t} = —m ™= "T00

f)Giai hé phuong trinh

3\[6+5y+3,/6+5y+x=x €}
ks\/6+5x+3./6+5x+y=y 2)

bat6 +5y =a

Xétham s6 f(x) = Va + x 1a ham s6 dong bién
trén R.

Phuong trinh (1) tré thanh :f; (x) = x
Theo két qua 1 c6

fz(x)=x<:>f(x)=3\/a+x=x

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

x> —x=6+5y

Tuong tu
Q)ey —y=6+5x

H¢é PT da cho tuong duong

{x3—x=6+5y

y3 —y=6+5x

x3—x—y®+y=5y—5x
y3—y=6+5x

x—Y*+xy+y*+4)=0
y>—y=6+5x

x=y
y —6y—-6=0

x=y
200+ 1) =y +2)°

X =Yy
V2 +1)=y+2

<:>x=y=3i/7+3\/1

f)Giai h¢ phuong trinh

3\/2—y—6x+3,/2—y—5x=x

3\]2—x—6y+32—x—5y=y

3\/2—y—6x+3,/2—y—6x+x=x @9)
S
tg\/z—x—6y+3,/2—x—6y+y=y 2

bit2 —y—-—6x=a

Xétham s6 f(x) = Va + x 1a ham sb dong bién
trén R.

Phuong trinh (1) tré thanh :f, (x) = x
Theo két qua 1 c6

L) =xef) =Vatx=x

Tgéwgg 151
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3

Sx®—x=2—-y—6x

©x34+45x=2-y
Tuong tu
Q)ey*+5y=2—x

H¢ PT da cho tuong duong
{x3+5x=2—y
y3+5y=2—-x
x3+5x—y3 -5y =x—y
y +5y=2—-x

)

s
yi4+6y—2=0

)

{
{(x y)(x +xy+y?+4)=0
{

2y + 1)3 = —(y 2)°

‘<

(:){3\/_(3/+ 1)=—-y+2

eox=y=V4-12

h)Tim m dé phwong trinh sau

3m_|_3 m+3 m+
— — —4x=x
x3 x3 x3

1)c6 4 nghiém phén biét
2) c6 ding 2 nghiém phan biét
Pt ;"—3 =a

Xétham s6 f(x) = Va + x 1a ham sb dong bién
trén R.

Phuong trinh d3 cho tré thanh :

3 3
Ja+ /a+3\/a+x=x

e fix) =x

Theo két qua 1 c6

152TOAN Ho

crusuu;
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) =xef)=Vatx=x

m 3 6 _ 4 .
S=+tx=x"x"—x"=m@oix *0)
x

Xét h(x) = x® — x?

2
h’(x)=6x5—4x3=0<:>x=0;x=ij;

BBT
X 2 2
+ o0 + o0
h(x) / 0\
-4 -4
27 27
Tu bbt suy ra

PT cé 4 nghiém phan biéts ;—: <m<20

PT c6 dang 2 nghiém phan bigtem =0V m = ;—;'

Giai phuong trinh

3 3

I e A
27x3 27x3 27x3

+x=

. —2
Pit——==a
27x

Xétham s6 f(x) = Va + x 1a ham sb dong bién
trén R.

Phuong trinh d3 cho tro thanh ;

3 3
Ja+ /a+3\/a+x=x

& fi(x) =x

Theo két qua 1 c6

) =xef@=Vat+tx=x




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

— — .3 6 4 —
(:)W+x—x & x° —x +E_O

1443

oSx =+
- 3

;x ==

w|’_‘

Thi du 47.
1)Cho phuong trinh:

3 3
\/m+2x—Jm+2x—3\/m+x=x

a)giai phuong trinh véi m = —%

b)Tim m dé phwong trinh c6 3 nghiém phan biét.

2)Tim m nguyén dé phirong trinh:

3 3
3 z - A A
Z— |2 =% —x =x c62nghiém x;; x, phan
X X X

biét thoa mén [x; — x,| < 8
Lai giai

3 3
\]m+2x—\[m+2x—3\/m+x=x

3 3
(:)\/m+2x—\/m+2x—3\/m+2x—x=x

batm+2x =a

Xét ham sb f(x) = ¥a — x 13 ham s6 nghich bién
trén R.

Phuong trinh da cho tro thanh :

i]a—3’a—m=x

e fi(x) =x

Theo két qua 1 c6

it =xef(x)=Va-x=x

em+2x—x=x3eom=x3—x
Xéth(x) = x3 —x

Bbt

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

X 1 2
- F [ -
40
h(x) 23
9\
_2
9
—o00
—1+V13

APTSx3 —x+2=0x=12Vx =
8 2 4

b)PT ¢6 3 nghiém phan bist & — 22 < m < 22

2)Tim m nguyén d@é phiong trinh:

3 3 3
%— %— f%—xzx ¢6 2 nghiém x;; x, phan

biét thoa man |x; — x,| < 8
Dﬁ%za

Xét ham s6 f(x) = Va — x 1a ham sb nghich bién
trén R.

Phuong trinh da cho trg thanh :

i]a—g/a—m=x

e fi(x) =x

Theo két qua 1 c6

i) =xefx)=Va-—x=x

m 3 4 2
S—x=xSx*"+x°—m=0
X

[ 2_—1+v1+4m

X 2 1
=3 voim= ——
, —1—-I+4m 4
lx =—— (vn)
2
D& PT c6 2 nghi¢m phan biét thi — " > 0

sm>0
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—1+yTTam

Suyrax;, =% 5

Vi vay
[x; —x,| <8

—1+\/1+4m<8
2 =

—-1++V1+4m
— <4
2
o -1+vV1+4m <32
S0<m<272

Suy ra cd 272 sé nguyén m thoa mén dé bai.

Thi du 48.Gidi phuong trinh:

1
=X
T+ 1422 ————
1+\/1+x2—x
Loi giai
bitl+x?=a>1
PT da cho tro thanh
1
— = (1)
1
1+ \'a - 1+Va—x
ST £ _ 1 A A A X X A
Xéthamso f(x) = = la ham so dong bien trén

ntra khoang (—oo; a] va c6 tap gia tri 1a (0; 1]
Theo két qua 1 c6

Do fhx)=xefx)=x

1
o — =
14++va—x
1 X ~
& ——————=1x(déthayx > 0)

1+V1+x%—x
oxVl+xi—x=1-—x

X

154y
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1 1 1 1 . . 5
= F—;+1=x—2—;(chla2vechox)

1 1 1 1Y 1 1
(:)———+1=(———> voi ———=20
X X X

z x x? x
1 1 _1+4V5
x2 x 2
1 1 1++5 1 1++v3+2V5
& ———- =0e-=
x2  x 2 x 2
1-V5+v6v5 -2
Sx=
4
Twong tu
a.Gidi phuong trinh:
1 1
=x bsix =<
1+ 14222 ———— 2
1414252 —x
b.Gidi phurong trinh:
1
=x

1

2
b+ \/1 3 1+/14+3x2—x

Ps:x =

1—+v13++/22V13 - 10
12

c.Gidi phuong trinh:
1

=X

1

2 -
1+J1+4x T

1-+v17 ++v30v17 — 14

16

Ps:x =

d.Gidi phuong trinh:
1

=X

1

2 -
Ll \/1 +6x 1+ 1+6x%2—x

-1++13

Ps:x =
S X 6

d.Gidi phuong trinh:
1

=X

1

1 14+12x2 — ———
+\/ +lax 14/ 1+12x2—x



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

-1++v17

Ps:x =
S X 3

Thi du 49. Cho f(x) = ?

R 4
1)Tim a dé phuong trinh )" f,(x) =a co ding 4

i=1
nghiém am phan biét.
2)Tim a dé phuong trinh ZA: f.(x)=axco ding 5
i=1
nghiém phan biét nho hon 1.
3)Tim a>0 dé phuong trinh i f.(x) = ax® co dung
i=1

5 nghiém phan biét thudc khoang (—%; 1).

Loigidi,
DTaco
X
x =
fi(x) 112
X
— x
fZ(x) = Lx-'—z = 22_1 2
2 X+t 2
X
22-1
TX+22 X
f3(x) = le 2 = 23_1 + 23
Zzz%fx+22 1%
Bing quy nap ta duoc
x
fo(x) = w1
X + 2"
4
Xéthamso y=>" f,(x)
i=1
X L x X .
Y T X +2" 3x+4 7x+8 15x+ 16
y 2 4 8 16 .

“xr22 + G+ 42 T AT
Vdy ham so dong bien trén timng khodng xdc dinh.
Bbt

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Tur bbt suy ra PT ¢d 4 nghiém am phan biét
54
o |a > E
a<0
R 4
2)Tim a dé phuong trinh " f,(x) =ax c6 ding 5
i=1
nghiém phan biét nho hon 1.
Tuong tu cau 1
4
Xéthamso y=>"f,(x)

i=1

KX L x L x %
Y T X2 3x+4 7x+8 15x+ 16
co
4
D fi(x) =ax
i=1
PN X n X n X n X _
X+2 3x+4 7x+8 15x+16 X
x=0

o 1 1 1 1

x12 3xta 7xt8 orr16 ¢
, 1 1 1 1
XEtg—mJ’sz 7x+8 | 15x+16

L1 -3 —7 _15 .
I = G122 Grraz T Txror Tsxtr162

Vdy ham s¢ nghich bién trén ting khodng xac
dinh.

Bbt
X | _ _4 _8 _5B
0 2 2 1 0 1
y + o0 + o0 + o0 4+ o0,
1 X
624
1085
0
\—oo —00 —00 —00

X | _ _ _4 _8 _15
*® 2 7 16
y +o00 400 400 + o0
0
54 /
— — oo —00 —00 —00
35

Tir bang bién thién suy ra

4
Phuong trinh Zfi (x)=axco dung 5 nghiém

i=1
phén biét nho hon 1.
khi va chi khi phuong trinh(*) c6 ding 4 nghiém
phén biét khac 0 va nho hon 1.
a<o0
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R 4
3)Tim a dé phuong trinh ) f,(x) = ax® co dung 5

i=1
nghiém phan biét thuoc khoang (— %; 1).
Tuong tu cau 1
4
Xéthamsd y=>" f,(x)

i=1

_x N x N x N x
Y T Xx+2 3x+4 7x+8 15x+ 16
co
4
> fi(x)=ax?
i=1
O SO S S
x+2 3x+4 7x+8 15x+16_ax
x=0
o 1 1 1
+ + =
x+2 3x+4 7x+8 15x+ 16 ax (+)
, 1 1 1 1
Xetg = w72 T 372 T 7x78 T Tont1e
, -1 -3 -7 -15
g 0

T (x+2)2 +’(3x Tt (7x+8)’ HE TSI
Vdy ham so nghich bien trén ting khodng xac
dinh.

Bbt
X _3 3 _8 B
2 7 1 o 1
y H-co jI-OO i 0o,
15
16
624
36
b 0
= ax
2
—00 —00 —00
. _ 24 624
Taco.dl.y—ﬁsx dz'y__mgsx

Do y=ax vdi a>0 13 ham s ddng bién nén db thj
clia né cat mdi nhanh cta d6 thj y=h(x) tai khéng
qua 1 diém.

Tir bang bién thién suy ra trén khoang (— %; 1)
+V6i 0 < a <= thi () c6 ding 2 nghiém phan
biét khac 0 nén PT da cho c6 dung 3 nghiém phén
biét

156T&ng N Hoc
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+Voi % <a< % hoac a = % thi (*) c6 ding
3 nghiém phén biét khac 0 nén PT da cho c6 ding
4 nghiém phén biét
VoI 22 a>2 thi (*) ¢ dung 4 nghiém
16 1085 g ;
phan biét khac 0 nén PT da cho ¢ dang 5 nghiém
phan biét
Thi du 50. Cho f(x) = —.
x+1
1)Tim a va n dé phuong trinh > f,(x)=aco
i=1
dang 6 nghiém am phan biét.
2)Tim a va n dé phuong trinh Y f,(x)=aco
i=1
dang 6 nghiém phan biét nho hon 1.
R 6
3)Tim a dé phuong trinh Z f.(x)=aco ding 5
i=1

nghi¢ém phan biét nho hon 1.

Loigidi,
Taco fi(x) = =
X

x+1 x

fZ(x)=L+1=2x+1
x+1

Bing quy nap ta duoc

X
f"(x)znx+1

Xétham s y=>" f,(x)
i=1

LS. S
Tx+1 2x4+1 77 nx+1

TXD ciiahamséy =" f,(x)

i=1

D= (—w;—-1)U <—1; —%) U..u <—%; +00)

(gom n+1 khodng)
, 1 1
Y Eerr T T2
Vdy ham sé dong bién trén ting khodng xdc dinh.

1)Bbt

y




Mot s& dang todn cd chird ham hop f(f(...(fx))...))
X [—w -1 I _I . I
2 n
y + o0 +o00| 400 400
0
P /
— CO —00 —00 —Q0

Voi P=1+s+:+-+->0 va bang bién
thién gébm n+1 khoang

(—00; —1); (—1, —%); ) (—%; 0)

Tur bbt suy ra PT ¢ ding 6 nghiém &m phan biét
thi n = 6. Khi nay
1 49

P—1+1+1+ +-=
N 2 3 6 20

Tar bbt suy ra phuwong trinh c6 ding 6 nghiém am
phén biét

49
Sa<0Va>—

20
2)Bbt
X |- -1 -+ -1 -1
2 n

y +oo| H4oo| 40 +oo

Q
P /
— 00 —0o0 —o0 —0o0

V6iP=1+242+4+1>0
2 3 n
—1+1+1+ +——<P
¢ 3 4 n+1
va bang bién thién gom n+1 khoang

1 1
(=005 —1); (—1, ——); s (——; 0)
2 n
Tu bbt suy ra PT cé ding 6 nghiém phan biét nho

hon 1
thi n = 6. Khi ndy

P= 1+1+1+ 1—49
N 2 3 6 20
_1+1 1 1_2%

Q_z 3 4 7‘1%

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Tur bbt suy ra phuwong trinh c6 dung 6 nghiém am

phan biét
_223 49
@ R —
<7120 *7 20

3) tir bbt cau 2 suy ra
6
Phuong trinh ) f,(x) = a c6 dung 5 nghiém phan
i=1
biét nho h 1<:>—< <®
¢t o hon 140 20
3) tur bbt cau 1 suy ra
6
Phuong trinh )" f,(x) =a co dung 5 nghigm &m
i=1

phan bigt & 0 < a < 2

Thidu51. Cho f(x) = —
., 4
1)Tim a dé phuong trinh Z f.(x) =axco ding 5
i=1
nghiém phan biét thuéc khoang (—2; 1) .

, 4
2)Tim a > 0 dé phuong trinh " f,(x) = ax’ c6
i=1
dung 6 nghiém phan biét thudc khoang(—2; 1) .
Loigidi.
Tacé f1 (X) = ?

x+1 X
fo(x) = —+ 1 Toxt1
Bang quy nap ta duoc
f"( )= nx+1
4
D fi(x) =ax
i=1
X n X " X n X
(=1 =
x+1 2x+1 3x+1 dx+1 &
x=0
ol 1 1 1 1
+ + + =
11 Zrtl 3t l axrr ¢
1 1 1
Xet h(x) 2x+1 3x+1 4x+1
B G0 = -2 -3 -4
x (an(uﬂy+m+m+uﬁgz
<0

Ta c6 bang bién thién
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-2 -t = ~3 - !
+ oo + oo + oo + oo
h(x) \
77
—-176 60
105
\ — —00 —00
—00

Tw bbt suy ra trén khodng (—2; 1)

+V6i @ < == V @ > Z thi () ¢6 ding 4 nghiém
phén biét khac 0 nén PT da cho c¢6 dung 5 nghiém
phan biét

+V6i =2 < @ < Zithi (*) c6 ding 3nghi¢m phan
biét khac 0 nén PT da cho c6 dung 4 nghiém phén
biét

23 (0 =ax

X X X X 2

S + + + =ax
x+1 2x+1 3x+1 4x+1
x=0
ol 1 1 1 1
+ + + =ax (*
x+1 2x+1 3x+1 4x+1 )
, 1 1 1 1
Xet h(x) - m + 2x+1 3x+1 4x+1
W) = -2 -3 —4 0
O o s P P s PR o s P T
Ta c6 bbt
X -2 -1 - I 1o 1
+ o0 400 ECe) ECe)
h(x) \‘_7
60
-176
U
2
— 00
—C0
- —00
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Do y=ax vdi a>0 1a ham s8 déng bién nén dod thi
clia né cdt mdi nhanh cta do thj y=h(x) tai khéng
qua 1 diém.

Tir bang bién thién suy ra trén khoang (—2; 1)
+V6i 0 < a < —thi (*) ¢ ding 3 nghi¢m phan
biét khac 0 nén PT da cho c6 ding 4 nghiém phén
biét

+V6i = < a < I thi (*) ¢6 ding 4 nghiém phén
biét khac 0 nén PT da cho c6 diing 5 nghiém phan
biét

+V6i a > 2 thi (*) co ding 5 nghiém phan biét
khac 0 nén PT da cho ¢6 dung 6 nghiém phan biét

Bai tap tuong tur

Cho f(x) = ﬁ

R 5
)Tim a dé phuong trinh )" f,(x) =a co ding 5
i=1
nghiém phan biét thuoc khoang (—1; 1) .
R 5
2)Tim a dé phuong trinh »" f,(x) =axc6 dung 6
i=1

nghiém phan biét thuéc khoang (—1; 1) .
R 5
3)Tim a>0 dé phuong trinh > f,(x) = ax* c6
i=1

dang 7 nghiém phan biét thuoc khoang(—1; 1).

R 5
4)Tim a dé phuong trinh Z f.(x)=acdding 5
i=1

nghiém phan biét.

R 5
5)Tim a dé phuong trinh Z f.(x) =ax co dung 6

i=1

nghiém phan biét.

R 5
6)Tim a>0 dé phuong trinh > f,(x) = ax* ¢6

i=1

dung 7 nghiém phan biét.

R 5
7)Tim a dé phuong trinh Z f.(x) =axco dung 5

i=1

nghiém phan biét.



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

8)Bién luan theo a>0 s6 nghiém phwong trinh

ifi(x):axz.

Thi du 52. Cho f(x) = ?
Tim s6 thuc a > 0 dé d6 thi ham sé y = Va — x2

4
cat moi nhanh cia do thi hamso y =" f,(x)

i=1

trén khoang (—2; 0) tai it nhat 1 diém.

Loigidi,
Taco fl(X) = m
f(0) = 2 -

= 4+1 - 2x+1
. x+1
Bang quy nap ta dugc

x
Ja () = nx+1
Xét

ifi(x):

=h(x)=——+——+—+—

Xx+1 | 2x41 | 3x41 | 4x+1
B 1 1 1 1
xX) = + + +
(x+1)2 (2x+1)* (Bx+1)? (4x+1)?
>0
X | o _ _ro_r 1
2 —1 5 3 0
y +oo| +4oo| +og| oo
Ry
ﬁ
105 N
R,/ I 11
— 00 — 00 —00 —00

Dé thiy do thi ham s6 y = Va — x2 (x? + y* = a)
la nira duong tron tam O béan kinh R = v/a > 1 nam
phia trén truc hoanh.

168004
11025

V6i A(-222) c6 Ry = 0A =

Rz = d(O;X=—

n=1

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019
+Voix € (—2;-1)cd
g(x) = x* + (h(x))?
g (%) = 2[x + h(x).h (x)]
352

V|h(x)>E>2

1 1 1 1

Vah () =t ooz T G T e

1 1

S &I e

Suyrah(x).h (x) > 2 max > —2 nén
g x>0
Suy ra g(x) dong bién trén khoang (—2; —1)

Véi M(x; h(x))

OM = \/x2 + (h(x))? > [g(-2) = R,

Va
OM = /x? + (h(x))? = R > Ry c6 dlng 1
nghiém.

Suy ra nira dudng tron O bén kinh R néu cat nhénh
b thi h(x) trén khoang (—2; —1) thi tai dang 1 diém
va tir bbt ta thiy nira duong tron O ban kinh R néu
cit mdi nhanh con lai cua do thi h(x) tai it nhat 1
diémMaR, < R,

T bang bién thién suy ra dé do thi ham sé
y =+va—x2 cit mdi nhanh cia dd thi ham s
4
y:Zfi(x)
i=1

trén khoang (—2; 0) tai it nhat 1 diém khi va chi
khi

’168004
R=\/E>R1—0A— T‘ZS

168004

©a>97025
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Thi du 53. Cho f(x) = ?
Tim a < 0 va dé phuong trinh

4
> fi(x)=ax*c6 dung 5 nghiém phan biét thuoc

i=1

khoang (—2;1).

Loigidi.
4
3 (%) = ax’
i=1
o X N x N x N x 3
= ax
x+1 2x+1 3x+1 4x+1
x=0
ol 1 1 1 2 04
= ax? (x
x+1 2x+1 3x+1 4x+1
, 1 1 1 1
Xet h(x) - m + 2x+1 3x+1 4x+1
o) = -2 -3 -4 .
O o s PR P P an sy P T
h(x) nghich bién trén tirng khoang xac dinh
Ta co bbt
1 1 1
X -2 -1 - -2 -0 1
+ o0 ECe) + oo EaCe)
h(x) N
60
-176 ’e\
105
— 00
—00 —00
—C0

D& thay Parabol y = ax? cit cac nhanh cua dd thi
ham s y=h(x) tai cac diém c6 hoanh do &m

Xétx € (—2;0)
COy = ax? v&ia < 0 laham s6 dong bién. suy ra

Parabol y = ax? véi a < 0 cit mdi nhanh cua do
thi ham sé y=h(x) téi da 1 diém.

Xét

160ToAN HoC

* Clusilpe
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trén khoang (_?1 _Tl) khi nay g(x) lién tuc trén
khoang (g %) va

lir}}+g(x) = 4o
xX—-—

lim_g(x) = —oo

xX—>—

Theo tinh chat ham sé lién tuc thi ton tai 2 s&
u;vthuéc khoang (_?1 ; _Tl) théa man
gw).g(w) <0

Suy ra g(x) = 0 c6 it nhit 1 nghiém thugc khoang
(%1; %1) Ma Parabol y = ax? cat mdi nhanh cua
d6 thi ham s6 y=h(x) téi da 1 diém nén nghiém nay

1a duy nhét.
Tuong tu g(x) = 0 c6 nghiém duy nhét trén ting
-1 -1 -1
oing (5 5): (-1 5)
) -176 N
corp (—2, E) thudc do thi h(x)
M (—2; 4a) thudc Parabol y = ax?

Dé PT di cho ¢ 5 nghiém phan biét thi Parabol
y = ax? cit thém nhéanh caa d6 thi ham sé y=h(x)
ing vé6i x € (—2; —1). Didu nay xay ra khi va chi
khi tung d6 diém M bé hon tung d6 diém P

—-176 44
cda<<—Sac<
10

105

Nhan xét. Dang toan thi du 52 ,53va céc thi du
tuong tu ¢ trude ta khdng nhat thiét phai chon

ham hop ma chi can mot ham s 1a tong va hiéu
m

, -2 , +b -
céc biéu thuc dang % hoac p——



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Thi du. Tim $6 chinh phuong a dé phwong trinh
sau

x x x
+ +oit ——m——=—Va—x?

x—1 x—2 x—2019
a)Co dung 100 nghiém phan biét.
b)C6 nhiéu hon 900 nghiém phan biét.
Loigidi.
Dé& thdy a = 0 PT c6 diing 1 nghiém x = 0.
Xéta>0

7 X X X
Xeth(x) = Pt B YT
K = -1 -1 -1 0
ez T a—2t Y e—2010 ©
h(x) nghich bién trén tirng khoang xac dinh
BBT
X -0 0 1 2 2019 +oo
+ o0 +o0 + o0
h(x) \
2019 2019
(c
- —00
y<o
= — — x2 P—1
Doy a—x {xz +y?=q

nén do thi y = —Va — x2 la ntra duong tron (C)
tam 0 ban kinh bang R = a.

Tir bang bién thién suy ra nira duong tron (C) cat
dd thi ham sé y=h(x) (néu c6) tai cac diém c6
hoanh d6 duong.

Véi x > 0 thi y = —Va — x2 13 ham s6 dong
bién. Ma h(x) 1a ham s nghich bién trén ting
khoang xac dinh nén suy ra nira duong tron (C)

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

cit mdi nhanh cua d6 thi ham s y=h(x) tai khdng
qua 1 diém.

Vay

a)PT c6 dung 100 nghiém phan biét

© R =+/a =100=a = 10000

b)PT cd nhiéu hon 900 nghiém phan biét.
©R=vVa=90;REeZ
©a=R*>R>901;REZ

& a la s6 chinh phwong 16n hon hodc bang
811801.

Thi du. Tim a 1 6 thuee diong d@é phirong trinh
sau

1 1 1 1 )

+tgg =ax
—x—1
2 3 4 87

c6 sé nghiém 1a nhiéu nhdt thugc khodng
(—1; 4+0) va cho biét sé nghiém nhiéu nhat la
bao nhiéu..

Loigidi,
. 1 1 1 1
Xeth(x):3—+1_+5—+ “+88
Ex—l §X—1 Zx—l ﬁx—l
_3 _4 _88
h'(x) = Z_4 3 4 8
3 4 88
Gx-1) (x—1) (57— 1)
<0

Tir 3 dén 88 6 86 s6 tir d6 suy ra ham sé h(x) xac dinh
trén 87 khoang gébm

(=3 G (59 (8 (& 1)

Twong tmg ta co 87 nhanh d6 thi cua h(x)
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X |-w 2 N L
+o00 + oo + o0
h(x)
p
y = ax?
OX X l >
—c —o00 —o0

Dé thay Parabol y = ax? cit cac nhanh cia db thi
ham s6 y=h(x) tai cac diém c6 hoanh do duong

Xét x € (0; +0)
CO y = ax? la ham sb adng bién. suy ra

Parabol y = ax? cit mdi nhanh cia do thi ham sé
y=h(x) tbi da 1 diém.

trén 1 khoang xéc dinh cua ham sé c6 dang (% ; g)

Chang han khoang (§ %) khi nay g(x) lién tuc
trén khoang (g %) va

lirgl+ g(x) =4

Theo tinh chat ham s lién tuc thi ton tai 2 s6
u;vthuéc khoang G ; %) théa mén

gw).g(v) <0

Suy ra g(x) = 0 cé it nhit 1 nghiém thuéc khoang

(g; %) Ma Parabol y = ax? cit mdi nhanh cua do

162ToAN Hoc

* Clusilpe
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thi ham s y=h(x) t6i da 1 diém nén nghiém nay la
duy nhit cua PT di cho. Vay trén mdi khoang

(2:2);.5 (%5 Z) ptda cho co ding 1 nghiém.

3° 4

Bay gio ta tim diéu kién dé Parabol y = ax? cit
nhanh cua do thi ham s y=h(x) tng véi

87

XE(g;l)

Vaéi x=1 thi
1 1 1
y=s—tz-+s—+ "+
71 371 51 77 1

=2+3+--+87=3827

Suy ra P(1;3827) thugc dd thi ham sé y=h(x) khi
xét d6 thi trén tap R

Xét M(1; ) thudc Parabol y = ax? khi xét d6 thi
trén tap R.

Tir bang bién thién suy ra dé Parabol y = ax? cit
nhanh ciia d6 thi ham s6 y=h(x) ung voi

X € (z—; 1) khi va chi khi tung do diém M Ion
hon tung d6 diém P.

& a > 3827.

Dé phuong trinh di cho ¢6 s6 nghiém nhiéu nhat
thi dé Parabol y = ax? cit nhanh cua dd thi ham

s6 y=h(x) tng véi x € (% 1) & a > 3827.

Do Parabol y = ax? ludn khong cit nhéanh ciia 6
thi ham sé y=h(x) ing véi x € (—oo; g) nén sb
nghiém nhiéu nhat caa phuong trinh da cho 14 86.

Bai tdp twong tw
Tim a la s6 thue dwong dé phiong trinh sau

L S S
: fx—1 2x-1 Br—-1
2 3 4 87

= ax

co dung 85 nghiém phan biét thugc khoang
(=1, 4+»)



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Dé phuong trinh di cho ¢6 diing 85 nghiém phan
biét thugc khodng (—1; +o0) thi dé Parabol
y = ax? khdng cit nhanh cua db thi ham sé y=h(x)

ung véi x € (% 1)

& 0<a <3827

Chi y:Ta c6 thé thay y = ax? bang cac ham sé
khac ¢ tinh chét twong ty chang han’

1)Tim a la s6 thue dwong d@é phirong trinh sau

! + ! + ! ++ !
Sx—-1 ix—1 3x-1 Bx-1
2 3 4 87

= ax*

¢6 nghiém 1a nhiéu nhat thugc khoang (—1; +oo)
va cho biét s6 nghiém nhiéu nhat & bao nhiéu..

2)Tim a 1a s6 thue dwong dé phwong trinh sau

+ 5 =ax?+1

c6 diing 86 nghiém phan biét thugc khodng
(=1;+00).

3)Tim a dé phuwong trinh sau

LI SN S
’ fx—1 2x-1 &
2 3 4 87

co dung 86 nghiém phan biét thugc khodang
(=1 +00).

MTim a dé phwong trinh sau

1 N 1 N 1 o 1
3 4 5 LT
;¥x—1 sx=1 -x-1 X1

=x? + a?

¢6 duing 85 nghiém phan biét thugc khodng
(=1 +).

3)Tim a dé phirong trinh sau

1 N 1 1 o 1
3 4 T 88
Ex—l Ex—l 8—7x—1

=/x2 + a?

5
-x—1
4

co dung 86 nghiém phan biét thugc khodang
(=1, +).

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Thi du

1)Tim a 1a s6 thue dwong dé phwong trinh sau

¢6 dung 99 nghiém phén bi¢t thuge khoang (0; 1).
2)Tim a la sé thuee diong dé phwong trinh sau

—gg — ax

X
2 3 4 100

¢6 dung 99 nghiém phén bi¢t thuge khoang (0; 1).

Loigidi.
1)
. 1 1 1 1
X_E X—g X_Z x—m
. -1 -1 -1
h(x)= s+ St <0
A
(x 2 3 100
X o 2 = 1
E
h(x)
/ P
y = ax?
o—1
O\_‘m 1
0 2 3 4 100
QO;-7-5-3 59

P(1;2+3+4+..+100)

Hay P(1;5049)

E(L;a)

D& thay Parabol y = ax? cét cac nhanh cua do thi
ham s y=h(x) tai cac diém c6 hoanh d¢ dwong

Xét x € (0; +0)
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CO6 y = ax? la ham sb dong bién ma h(x) nghich
bién trén tirng khoang xac dinh. suy ra

Parabol y = ax? cit mdi nhanh cua d thi ham sé
y=h(x) tbi da 1 diém.

Xét

11 1 1 ,
g(x)= 1+ 2+ 3+---+—99—ax
*=3 3 1 X~ 100

trén khoang (é g) khi nay g(x) lién tuc trén
khoang (é g) va

lir¥1+ gx) =+
x—=

lim g(x) = —
x%_g( )

Theo tinh chat ham sé lién tuc thi ton tai 2 s6

u;vthuoc khoang (% ; g) théa méan

gw).gw) <0

Suy nhat

khoéng( é;
cua dd thi ham sé y=h(x) tbi da 1 diém nén nghiém
nay 1a duy nhit cua PT da cho. Vay trén mdi khoang

(1,- 3);(3; 5). (98 99)(0098 khoang) pt da

2 3 3" 4 99 100
cho c6 dung 1 nghiém.
Nhu vay PT di cho c6 it nhat 98 nghiém phan
biét.
Pé PT da cho c6 dung 99 nghiém phan biét thi
Parabol y = ax? cit nhéanh cua d6 thi ham s

ra gx)=0 co it 1 nghiém thudc

g) Ma Parabol y = ax? cat méi nhanh

y=h(x) &tng véi khoang (% 1).Diéu nay xay ra khi
va chi khi tung d6 diém E 16n hon tung d6 diém P
< a > 5049.

2)
Xeth(x)_—f+ 2+ 3+~+x_19_9
4 100
K (x) = 1 + -1 + -1 <0
(k=3 (-3 (-
bbt

$6 503 (5-2019)

1 2 99
X 0 2 = " o 1
+ o0 + 00 + oo
N
h(x) y=
)‘X/ P

A\,

0.234 100
Q('123 99

P(1;2+3+4+..+100)

Hay P(1;5049)

E(L;a)

Ldp lugn tuwong tw cau 1

PT di cho c6 diing 99 nghiém < tung d6 diém E 16n
hon tung d6 diém P

< a > 5049.

Chu y: PT ¢6 dung 99 nghiém phan biét thugc
khodng (0;1) ©0 < a < 5049

Thi du 54.Cho f(x) = P +1

1)Tim a dé phuong trinh z f.(x) =+/x*+a® co
i1

dang 6 nghiém phan biét thuoc khoang (—1; 0).

. 6
2)Tim a < 0 dé phuong trinh Z f,(x) = ax c6 dung

i=1

7 nghiém phan biét thuoc doan[—1; + ).

Loigidi.
Taco fi(x) = —
X

fo(x) = _x:l_ 1

Bang quy nap ta duoc

fo(x) =

X
T 2x+1

nx+1
1982

Xéthamso f(x)=> f,(x)
i=1




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

S . .
S P I T
TXD cua ham sé

. 1 1 . 1 1 _
p=(-1-3)u(~3i-3)-u(-5:+=)
(c6 7 khoang)

, 1
FO=Gr T Grr 0 Tt Orr 2 0
Vdy ham sé dong bién trén ting khodng xdc dinh.
1)Bbt

X -1 -2 -1 -1 N

y +0oo

49

20 e /

Dé thdy d6 thi ham s6 y = V/x? + a? chi cit dé thj
ham sé g(X) tai diém cé hoanh d¢ am.

Xét x € (—1;0). Khi ndy do g(x) déng bién trén tirng
khodng xdc dinh con y = Vx? + a? nghich bién trén
khodng (—1; 0).Do vdy do thi ham S(fy =Vx% + a®
chi cat méi nhéanh ciia d@é thi ham sé g(x) tei khdng qua
diém .

_x
3x+1

X xZ ¥ a?

Xét g(x) ==+ T

) +..+

trén khoang (— %; — %)

khi nay g(x) lién tuc trén khoang (—3; —3) va

1i1_111+g(x) = -0

Theo tinh chat ham sé lién tuc thi ton tai 2 s6
u;vthuge khoang (—3; —3) thoa mén

gw).gw) <0

Vii Hong Phong THPT Tién Du s6 1,Bic Ninh - Thang 8-2019

Suy ra g(x) = 0 c6 it nht 1 nghiém thuoc khoang

(g; E) Ma do6 thi ham s6 y = Vx? + a? cit mdi
nhanh cua d6 thi ham sb y=Ff(x) téi da 1 diém nén
nghiém nay 1a duy nhit caa PT di cho. Vay trén mdi

g (~2i-2) (~45-)1 (~-2)
cho c6 dung 1 nghiém. Nhu vay PT da cho c6 it
nhét 5 nghiém phan biét.

Vay PT da cho c6 6 nghiém phén biét khi va chi
khi @6 thi ham s6 y = Vx? + a2 cét nhanh cua db
thi ham sé y=f(x) ung véi khoang (—1; - %)

Diéu nay xay ra khi va chi khi tung do diém

P(~1;VT+ %) lém hon 5

[ - V2001
49 [a<-—
J1+a?> —@I 20
20 l S 2001
¢ 20

Chd §: VI + aZ < 5 ptcé 5 nghi¢m phan biét thuoc
khoang (—1;0)

2)Bbt
X | -q¢ L _1I _1 _1
1 . 7 - 400

y 400 +oo| 400 E el + o0

P

49 T

20

— oo —00 —00 —00

Xét x € (—1;4+00). Khi ndy do g(x) dong bién trén ting
khodng xdc dinh con y = ax nghich bién trén
khoang(—1; +00).Do vdy dé thi ham so Yy = ax chi
cat méi nhanh cuia do thi ham sé g(x) tai khéng qué diém .

x
2x+1

.+ —VxZ+a?

+3x+1 U 7x+1

Xét g(x) =

trén khoang (— %; — %)
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khi nay g(x) lién tuc trén khoang (—%; —3)va

li{r}+g(x) =—00

X—>—
2

lim_g(x) = +oo
x>
Theo tinh chat ham sé lién tuc thi ton tai 2 s6
u;vthuéc khoang (—%; —%) théa man

gw).g(v) <0

Suy ra g(x) = 0 ¢ it nhat 1 nghiém thugc khoang
(25 ). Ma b thi ham sé y = ax cét m3i nhanh
cua do thi ham sb y=f(x) t6i da 1 diém nén nghiém
nay la duy nhat cua PT da cho. Vay trén mdi khoang
1, 1 1, 1 1. 1 < .
(=7:=3)i (=35 =3)i-i (=i =) ptdachocs
dtng 1 nghiém. Nhu vay PT da cho c¢6 it nhat 6
nghiém phan biét.

Vay PT da cho c¢6 7 nghiém phan biét khi va chi
khi d6 th; ham sé y = ax cit nhanh cia db thi ham
s6 y=Ff(x) ing véi nira khoang [—1; — %)

Diéu nay xay ra khi va chi khi tung do diém
P(=1;—a) l6n hom hodc bing 52

=3 > 49 oSa< 49
4=207%="20

Chay: —% < a < 0 pt cd 6 nghiém phan biét thugc
doan[—1; + ).
Bai toan c6 thé héi khac la:

X
2x+1

Cho f(x) =
) 6
Tim a dé phuong trinh " f,(X) = & +a? c6 ding
i=1
5 nghiém phan biét thuéc khoang (—1; 0).

Thi du twong tu.
Cho f(x) = —

2x+1
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7 r
1)Tim a dé phuong trinh Z f(x)=+x*+a’co
i=1
dang 7 nghiém phan biét thuoc khoang (—1; 0).
., 7
2)Tim a < 0 dé phuong trinh Z f, (X) = ax c6 ding
i=1
8 nghiém phan biét thudc doan[—1; + ).
Nhéan xét:Dang toan nhu thi du 53,54,.. theo tac gia s&
con nhiéu y twang hay va kho hon,xin danh cho ban doc
tiép tuc phat trién.

Téc gia: Vit Hong Phong.

Thi du 55. Giai phuong trinh:

3 3
CEs A [ezppy

+x=x

Loigidi.
Dk:x >0

% 3 _
Dat (XZT)Z =a>0

PT @3 cho tr6 thanh

/a+\/a+x=x D

Xét f(x) = +a + x 1a ham sb dong bién trén
khoang (0; +o0) va co tap gia tri 1a (Va; +)

Theo két qua 1 c6

Do) =xefx)=x

ox-x)P¥=3ox2-x=33

_1+y1+4V3
=

X



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Thi du 56. Cho f(x) = §x5 — % +3x =2 Tim
cac s6 nguyén m dé phuong trinh £(f(x)) = x ¢6
3 nghiém phan biét.

Loigidi.
Cé f(x) =éx5 —x3+3x—

m

40
f'(x)=x4—3x2+3>0
Suy ra ham s6 dong bién trén R
Theo két qua 1 ¢6
f(f)=x

shH=xefx)=x

@15 343 m_
2% —x X =75 =%

@15 342 -
5x X x_40

Xéth=§x5—x3+2x

h=x*-3x2+2=0x=+1,x=+V2

bbt
X —0 —/2 -1 1 V2 4o
+o00
6 /
"¢
42
h(x) e
_42
"™\
5
— Q00
Tu bbt suy ra

PT cé 3 nghiém phan biét

m 6 42 42 6
(5Tl

o me (—48; —32v2) U (32V2; 48)

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019
Suy ram € {—47; —46; 46; 47}
Thidu57. Cho f(x) = Zxxﬁ Tim m dé phuong
trinh sau c6 dung 4 nghiém phan biét

4

[ [ =m

k=1

Léigidi.

4
[[r@w=m
k=1

X X X X

=m (%)

2x+1 3x+1 " 4x+1"5x+1

1 1 1 1
Pk:x # —E,X * —g,x * —Z,x * -3
D2 thay x=0 thi tir (*) suy ra m=0.
Nguoc lai m=0 thi (*) ¢6 nghiém duy nhat x=0.

Xétx#0vam=+=0

- 1 1 1 1

*) &S . . . =m

24234+ 44254+
X X X X

Dgt%:wéitqt—z;t;t—3;t¢—4;t¢ -5

PT da cho tré thanh

1 1 1 1
2+t3+c4+c5+c "

1
S E+DE+DE+HE+S) =— D)
Pita=t+_voia#®+3a%+;

PT(1) tré thanh

(e-2) (-2 (a+2)(e+9) =5
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Xét g(a) = a* — 2a? +%

g(@=4a®-4a=0a=0a=+1

bbt
a —o0 -1 0 1 +o00
+ o0 +o00
9(a) 2
/16 \
=7 -7
16 16

PT da cho c6 4 nghiém phan biét

< PT(2) c6 4 nghiém phén biét a # i%; a# i%

1 9
( — F = ( m#8
! m- 6 | 16
1 1 m<-—-——
=4 — * — =4 7
m 8 { 16
I 7<1<9 U m>7
\ 16 ~m 16
Thi du 58

a)Tim m dé phirong trinh sau ¢6 6 nghiém phan
bigt

i/m+2(x3—x)2+3\/m+2(x3—x)2+x=x

b)Tim m dé phwong trinh sau c6 6 nghiém phan
bi¢t

i/m+3(x3—x)3+3\/m+3(x3—x)3+x=x

Loigidi.
a) Tim m dé phwong trinh sau c6 6 nghiém phan
biét

3\/m+2(x3—x)2+3\/m+2(x3—x)2+x=x

Patm + (x3 — x)? = a phuwong trinh da cho tré
thanh

168T0AN HoC
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3’a+3\/a+x=x )

Xét f(x) = Va + x 1a ham sé dong bién trén R

Nén theo két qua 1 ¢6
DMehx=xefx)=x

3
eovat+tx=x

oYm+2(x3—x)2+x=x
(:)2(x3—x)2—(x3—x) =-m (2)

Patt =x3 —x

t =3x2—1let=+ 1
= 3x° — =+—
V3
X — _1 L
(o] 7 e +o00
+o00
t 23
9 \
T3
9
—00
Phuong trinh (2) tré thanh
2t2—t=-m (3)
Xéth(t) =t> —t
bbt
t 23 1 2v3
® T 3 o *®
400 400
84643
h(t) 27
8—6+3
27
21
4




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Phuong trinh da cho cé 6 nghiém phan biét

< PT(3)c6 2 nghiém phan biét thubc

kho3d _ﬁﬁ @_1<_m<w
0ang\ "9 g 4 27

@—8+6\/§< <1
27 msy

b)Tim m d@é phiong trinh sau ¢6 6 nghiém phan
bi¢t

i/m+3(x3—x)3+3\/m+3(x3—x)3+x=x

Patm + (x3 — x)3 = a phuong trinh da cho tro
thanh

3’a+3\/a+x=x D

Xét f(x) = a + x l1a ham sé dong bién trén R
Nén theo két qua 1 c6

Def=rxof=xeVatx=x

em+303-—x3+x=x
4:)3(x3—x)3—(x3—x)=—m )
Patt =x3 —x

, 1
t =3xt—-1et=+—

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Xéth(t) =3t3 -t

h(t) =9t -1
bbt
9 3 3 9
+o00
h(t) 2
10v3
81
—-10v3
81
=2
—00

V3
bbt
X _ _1 L
[e'e) 7 Ve + o0
+oo
t 23

PT(2) tro thanh: 3t3 —t = —m (3)

PT da cho c6 6 nghiém phan biét

& PT(3) c6 ding 2 nghiém phan biét thudc

khoéang (—? ?)
10\/§< - 2 V—z< <—10\/§
@— — — — —
81 MmMsg3 "9 S™MS"g1
10\/§< - 2 V—z< <—10\/§
@— — —
81 - S99 SMSTg1

Thi du 59.7im m dé phirong trinh sau ¢6 ding 9
nghiém phéan bigt

3 3_2,)3 3_3,)3
\/m+(x 33X) +3.3\/m+(x 33X) +3x=x

Loigidi.
(x3-3x)3

Datm +
thanh

3’a+3\/a+3x=x D

Xét f(x) = Ya + 3x 1a ham sé dong bién trén R

Tgéwgg 169
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Nén theo két qua 1 c6 & PT(3) c6 dling 3 nghiém phan biét thudc

Mehx)=xefx) =x khoang (—2;2)
3 _ 2 2
o Va+3x=x _ -
=3 3< m < 3
3 3 - 3x)3 2 2
Thi du 60.

3
@M—(Jﬁ—Sx):—m 2

3 a)Gidai phuong trinh
batt =x3—3x 3
groxt—2 .
/ X y
t =3x’-3ot=1+1 8+8x+8+84&
bbt b)Tim s thuc duong m dé phwong trinh sau c6 dang
2 nghiém phén biét 16n hon —1
X —00 -1 1 +o00 m
+0o0 x% + —— =X
1+x2+——=
¢ 5 1+x tirx
\ Loigiai.
4, a)Patvx = t > 0.PT da cho tré thanh
—00
PT(2) tré thanh: 3 _t=-m (3 3 =t —t?
'3 B 8 + 8t% + iﬂ—
) 8+8t 2+ e
Xéth(t)=:§t3—t 3
etr+ - s— =1t (1)
h@®)=t"-1 8+8t"+ 8+8t 24550
bbt Pt t2 = a > 0 thi (1) tr thanh
t —o -2 -1 1 2 +00 3
a+ T =t (2)
2 2 84+ 8a+—
- - 8+8a+m
h(t) 3 3
) 3
Xétf(t)=a+ P
; la ham s6 nghich bién trén[0; +o0) va c6 tap gia tri
E) E) la (a;a+ %] nén theo két qua 1 c6
@enO=tefO=t
5 3
. A s <a+ =ttt + =t
PT da cho ¢6 9 nghiém phan biét 8+ 8t 8+ 8t

1 7 OTOéN HOC $6 503 (5-2019)
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Mot s& dang todn cd chird ham hop f(f(...(fx))...))
©8t3-8t+3=0

© (2t —1)(4t? + 2t —3)

1

C>[ _2
lt_—1+\/13

B 4

Tir d6 suy ra PT da cho c6 2 nghiém

7—+13

_1 —
x—4,x— 3

b)Tim s6 thuc duong m dé phuong trinh sau ¢6 dung
2 nghiém phan biét 16n hon —1

Dit x? = a = 0 thi (1) tré thanh

m

+ =Xx 2
1+a+— @

m
1+a+m

. m
Xetf(x)—a+m

la ham sb nghich bién trén(—1; +00) va c6 tap gia tri
la (a; +0o0) nén theo két qua 1 c6

@)= fi=xe f(x)=x

m 2
oat+t——=xeox+ =X
1+x 1+x
m 2
= =x—-Xx
1+x

em=x-x>)1+x)

em=x—x3

Xéth(x) =x —x3 voix > —1
h'(x) =1-3x?

bbt

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

X _ _1 L
! 7 e +e
2v3
=m> -
t y=m>0 PEEN
0
\ .
9
—00
Tu bbt suy ra
Phuong trinh d& cho c6 dung 2 nghiém phan biét I6n
hon-10<m< ?
Nhan xét:
Iy 2V3 \ g o A
Vo0 <m< e PT(1) c6 dung 2 nghiém phén
biétx > —1

Vi m =22 PT(1) co diing 1 nghiém phan bit
x> -1

Vi m > 22 PT(1) khong 6 nghiém x > 1
Thi du 61.

a)Gidai phuong trinh

xz+1—\/x2+1—\/x2+1—\/x2+1—x=x

b)Tim a > 1 dé phuong trinh sau c6 nghiém x = 1

a— |[a— |a— _|.va—XxXx =X

(Vé trai c6 100 dau cin)

¢)Tim a > 1 dé phuong trinh sau c6 nghiém x = %

TOAN Hoe 171

S6 503 (5-2019)




a— |a— la= |.Va-x=x

(vé trai c6 100 dau cin)

d)Tim a > 1 dé phuong trinh sau c6 nghiém
x = 20192020

a— |a— la= |.VJa-x=x

(vé trai c6 100 diu can)

Loigidi.
a)bit x? + 1 = a > 1 pT da cho trd thanh

a— |la—Ja—+Vva—-x=x (1)

Pk0<x<aDoa=1nénva<a

D& thay ham s6 f(x) =+ a — v/a — x ddng bién trén
[0; a] vatap gia tri 1a [\/a —+a; \/E] nén theo két

qualco

Def)=xe f(x)=x

& /a—\/m=x

I TR =
SxP+1—x2+1—x=x?
@m=1@x2+1—x=1

ox=0Vx=1

b)Tim a > 1 dé phuong trinh sau c6 nghiém x = 1

17 2TOAN Hoc
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a— |a-— ,a— ’..\/a—xzx Y

(vé trai c6 100 dau cin)

bk0<x<a

D& thay ham s6 f(x) = Ja —a—x déng bién trén
[0; a] va tap gia tri 1a [\/a——\/a; \/E] nén theo két

qualco

Defryx)=xef(x)=x

@1,a—m=x

PT da cho c6 nghiémx = 1

& /a—x/ﬁ:l(:»a—m:\/f

sva-i(Va—1-1)=0s[>]

a=2

¢) Tuong tu cau b

PT da cho c6 nghiém x = %

d)Tim a > 1 dé phuong trinh sau c6 nghiém
x = 20192020

a— |a— |[a— ’..\/a—x=x

(vé trai c6 100 dau can)

Pk0<x<a

D& thiy ham s6 f(x) = v'a — +/a — x ddng bién trén



Mot s& dang todn cd chird ham hop f(f(...(fx))...))
[0; a] vatap giatri la [\/a —Va; \/E] nén theo két
qualco

Mefiox)=xofx)=x

@4’a—m=x

PT da cho ¢6 nghi¢m x = 20192°%°

=m

e Jla—ya—-2=2
oa—Va-m=m*eJa—-m=a-m?

@{ a >m?
a’—2m*+Da+m*+m=0

@{ a = m?
a’—2m?*+Da+ (mM?> +m)(m*> —m+1) =0

a = m?
= [a=m2—m+1<m2
a=m?+m

& a=m?+m=2019% + 2019202

Thi du 62. Cho f(x) = 5=

a)Tim m dé phwong trinh sau ¢ nghiém:

100

Z f(nz+n)2 x)=m
n=1

b)Tim m d@é phwong trinh sau c6 nghiém:

iﬁw (x)=m
n=1

¢)Giai phuong trinh:

EfW b =

2047
2048

Vii Hong Phong THPT Tién Du s6 1,B4c Ninh  Thang 8-2019

d)Giai phuong trinh:

° 255
Z f(4"—1)(x) ~ 256
n=1

e)Gidi phuong trinh:

29: 511
fan—3)(x) = 17
n=1

f)Gidi phuong trinh:

6

_ 63
Z f(4"—2)(x) = ax
n=1

h)Tim a dé phwong trinh:

7

Zﬁn (x)=ax
n=1

c6 duing 3 nghiém phan biét.

K)Gidi phuong trinh:

5
— 31 2
D fun () =25
n=1

p)Tim m dé phwong trinh sau ¢ diing 2 nghiém
phéan biét thugc khodng (—1;1):

9
Z fron—1y(x) = mx?
n=1

Loi giai.
Taco

x
fi(x) =

vxz+1
_*
2 X

flo) =22 =

2+ 1

+1

2
x2+1

Bang quy nap ta dugc
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X

fn(x) = W

a)Co

100
Z f@m24n)? x)=m
n=1

X X

X

(=1
Vax? +1

=m
Xét

X X

+ +
V36x2 +1

+
V(1002 + 100)2x% + 1

X

RNy

y'=

1 1

+ +.+
V36x2 +1

+
(VRTT1)

+
(V362 + 1)’

/(1002 + 100)?x2 + 1

1

+ 3
(\/(1002 +100)222 +1)

iﬁw (x)=m
n=1

X X x

At + +.+ =
VixT+1 ViexZ+1  Va%xZ+1
Xét
X X X

= + ++

Vax2 +1 +16x2+1 Va9%2 ¥ 1

’ 1 1 1
y =

(Ve +1)’ ’ (Vier+1)’ i +( 2927 1 1)3

>0
i 1 s 1 . 1
ALY =12 723 T 100101
1+1 1 s 1 1
T 272 3 100 101
1 100
77101 101
y 1+ —1 o -1 100
ey T127 23 100.101 101
Bbt
X —00 +o0
199
y 101
100
101
PT da cho c6 nghi¢m & m € (=105 10)
101 " 101

b)Co

174moNHo

"51t5

S6 503 (5-2019)

i 3 1 1 1
x—l&%o y=5 E;Z_F..4_EE§ = Eil 1 l
2
1 (1)9 511
- 2 512
1 9
1 - 1 1 1 1_(5)
YT T TR T T T T 11
2
_ 1+(1)9_ 511
- 2) 512
Bbt
X —00 +oo0
Ell
y 512
511
512
511 511
PT da cho c6 nghiém © m € (_E E)

¢)Gidai phuong trinh:

Z fan—1y(x) =

2047
2048




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

x X x 1 1 1 255
N Ve 2 + +.t =5t
V3x?+1 V15x2 +1 V@ -Dx? +1 V3+t ViS+t VaF—1+¢t 256
_ 2047
~2048" 3 thi =L 41t L
Dé thay f(t) =ttt +m
x=0
o 1 N 1 - 1 _ 20414 ham s6 nghich bién trén khoang (0; +0)
V3t +1 J1sxi+1 JET S 1Dx2+1 2048

Dit x2 = t > 0 thi phuong trinh

1 1 1 2047
+ +..+ =

V3x2+1 V15x2+1 JET-Dx?+1 2048
tro thanh

1 + 1 . 1 2047
V3t+1 15t+1 JAET =D+ 1 ~ 2048
D& thdy f(t) = L !

¢ ay \/3t+ \/15t+1

\/(411—1)t+1
Ia ham s6 nghich bién trén nira khoang [0; +o0)
suy ra PT(*) c6 nghiém duy nhat t = 1
Véit=1suyrax ==+1

Vay PT da cho c6 3 nghiém x = 0;x = +1

d)Gidi phuong trinh:

8
255
Zlf(4"—1)(x) = 2_56

o1 ad +..+ ad
V3x24+1 V15x%+1 JAEB-1Dx2 +1
255
=756 D

DoVP(1) > 0néntlr ()suyrax >0

1 1 1
e + +..+
1 1 8 1
\/3+; \/15+x—2 J4_1+X_2
255
"~ 256

bat xiz =t > 0 thi phuong trinh tré thanh

suy ra PT(*) ¢6 nghiém duy nhat t = 1
Véit=1suyrax ==+1
Vay PT da cho ¢6 2 nghiém x = +1

e)Gidi phuong trinh:

29: 511
- f(4"—3)(x) = m

e—1 ad +..+ ad
VxZ24+1 V13x2+1 J@=3)x2+1
511

=517 (M

DoVP(1) > 0néntr (1)suyrax >0

1 1 1
De + +
1 1 9 1
’1+x_2 ’13+; ’4 —3+;
511
512

Dt — = t > 0 thi phuong trinh tr& thanh
X

1 N 1 . 1 _ 511

Vite Vi3+t V& -3+t o512
1

D& thy f(t) = f7+ﬁaA'+ﬁfE

Ia ham s6 nghich bién trén khoang (0; +0)
suy ra PT(*) ¢ nghiém duy nhat t = 3

i _ .1
Volt—lsuyrax—iﬁ

Vay PT da cho ¢6 2 nghiém x = +—

<|

)Gidi phuong trinh:
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\ 63
Z f(4n—2)(x) = ax
n=1

X X X
@\/2x2+1+\/14x2+1+ +\/(46—2)x2+1
63
6"
x=0
o 1 . 1 . 1 _63
Varr +1 14t +1 Jat -2 +1 64

Dit x2 = t > 0 thi phuong trinh

L SR 1 63
V2xT+1 V1axZ+1 T J@F—2)x2+1 64
tré thanh
L S 1 63
V2t+1 Vidt+1 J@c -2t +1 64
D& thay £(t) = LI -
\/2t+ \/14t+1 \/(46—2)t+1

Ia ham s6 nghich bién trén nira khoang [0; +o0)
suy ra PT(*) c6 nghiém duy nhit t = 2
Voit=1suyrax = +v2

Vay PT di cho ¢6 3 nghiém x = 0;x = +/2

hYTim a dé phwong trinh:

7
Zﬁ}n (x)=ax
n=1

c6 diing 3 nghiém phan biét.

7
Z fan(x) =ax
n=1

X X X
o + +..+
Vax2 +1 V16xZ +1 Va7xZ +1

= ax

176ToéN
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x=0
1 1 1

< +
Va7x2 + 1

=a

+ +
Varr +1 Jiex? +1
Dit x? = t > 0 thi phuong trinh

1 1 1
+ +..+ =
Vax?+1 Viex?+1 Va7xZ +1

tro thanh

1 1
+ +
Vat+1 VJiet+1

:a(*)

+
Va7t +1

1
+
Vviet+1

D& thay f(t) =

1
+ +
Vat+l VaTt+1

la ham s6 nghich bién trén nira khoang [0; +o0)

t 0 +oo
7
f(t)
0
PT da cho c6 3 nghiém phén biét
& PT(x)c6 dung 1 nghiém dwong
o me(0;7)
K)Gidi phuwong trinh:
Z f(4" 1)(x) = —x
P I S—— ad
V3xZ+1 V15x2+1 J@ES-Dx2+1
31
32
x=0

o L ! 1 _ 31y

32

+ =
V@ —Dx2+1

+
V3t +1 J15x? +1

Xét



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

L S 1 31
. ==X
V3xZ+1 V15x%+1 J@ES—Dxz+1 32

Do vé trai duong nén x > 0

Khi nay V& tréi 1a ham s6 nghich bién trén khoang
(0; +o0) con Vé phai la ham sé dong bién trén khoang
(0; +00). Suy ra x = 1 la nghiém duy nhét caa PT

L S 1 31
. ==X
V3xZ+1 V15x%+1 J@ES—Dxz+1 32

Vay PT da cho ¢6 2 nghiémx =0;x =1
Tuwong tu

Giai phuong trinh:

6

_63
Zf(4n—1)(x) =1”
n=1

PS: PT da cho ¢6 3 nghiém x = 0;x = 1

p)Tim m d@é phwong trinh sau c6 diing 2 nghiém
phéan biét thugc khoang (—1; 1) :

9
Z fron—1y(x) = mx?
n=1

X X X

S + +..+
V8xZ+1 +80x%2+1 JO - Dx2 +1
= mx?
1 1 1

(=14

+ o= =
Vext+1 /80x% +1 JO - D2 +1
xét

1 1 1

+ +..+
V8xZ+1 +80x%+1 JO - Dx2 +1
=mx (1)

D& thay x = 0 khdng la nghiém cua (1)

Véix #0
()& ——
@ ————————
xV8x2 +1
1 1
+ +.+ =m (2)
xV80x?% + 1 xJ(92 —Dx?2+1

= + +.-
Y xV8xZ+1 xV80xZ+1

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

1 1 1

+
x/(9%°—Dx2 + 1

mx

2B -1 280 -1 20D 1
Y T Bl | xVB0xE+ 1 x (9 —Dx? + 1
bbt
X —00 -1 0 1 +0o0
y +o0

0
—00
Tu bbt suy ra

PT da cho c6 dung 2 phén biét thugc khodang
(—1;1) © PT(2) da cho c6 ding 1 phén biét thugc

khodng (—1;1)

1
5-1
2

1
-5

2

| <
=

-
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Két qua 2. khoang (2;+oo)va nira khoang [— 2;2).

Cho hai ham s y=f(x) va y=g(x) cting dong bién
trén mién H théa mén f (x) > g(x) véi vx e H ,tap
gia tri cua cac ham sé f(x) va g(x) trén mién H déu la

PT d cho tro thanh: 5 (X) = g,(X) . (1)

cac tap con cua H. Khi d6
f.(x)>g,(x),vxeH (véi neN").
Chieng minh.

Do f (x) > g(x),Vx € H nén
f,(x)>0g,(x),vxeH.

Ham sé y=f(x) ddng bién nén ta c6
f(x)>9(x)= f,(x) = f(f(x))> f(g(x))-

Ma f (x) > g(x) Vi ¥x e H nén
f(9(x)) > 9(9(x)) = 9,(x)

suy ra f,(x)>g,(x),vxeH.
Béang quy nap c6 f,(x) > g, (X),¥x e H .
Sau day la cac thi du.

Thi du 1. Giai phuong trinh:

\/2+\22+\fr :3/6+\3}‘6+m :

+Vvesi x> 2thi T(X)>g(x)>2

nén theo két qua 2 c6 f,(X) > g,(X).
+V6i X €[-2,2) thi 0< f(x) < g(x) <2
nén theo két qua 2 c6 5 (X) < g,(X).
+V6i x=2 la nghiém cta PT(1).

Vay PT(1) c6 dang 1 nghim X = 2.

Thi du 2. Giai phuong trinh:

18+9.2% =2.3%. )

Loi giai. PT (1) < 1+27 1 =3%72
2P 1=3"2_2. ()

Hamsoy = @jx +(;jx nghich bién nén

22 -1<3F-2=24+1<F

Loi giai, 2N 1Y
@(gj +(§j <l x>1.
PK: X > -2 suyrab+X>0.

Tuong tu 2*-1>3" -2 < x<1.

Xét J2+x >3/6+X @(\/2+x)6 >(3»\/6+x)6
S (2+%x)°=(6+x)>>0
S X=X +Tx+14) >0 x> 2.

Tuong tw cOV2+ X <36+X &> X<2.

D& thdy ham s T (X) =2+ X va

D3 thiy ham s6 f(x)=2* -1 va g(x)=3" -2
dong bién trén ting khoang (l;+00) va (— wl).

PT(2) tro thanh: T, (X) =g, (X) .
+Vveoi x>1thi 1< f(X) < g(x).

g(x) =3/6+ X cing ddng bién trén Theo két qua 2 tacé f,(X) < g,(X).

17 8ToAN Hoc
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Mot s& dang todn cd chird ham hop f(f(...(fx))...))
+Vveoi x <1 thi 1> F(X) > g(x).

Theo kétqua2tacé f,(X) > g,(X).

+V6i x=1 la nghiém cua PT(2) .

Vay PT di cho c¢6 1 nghiemX =1.

Thi du 3. Giai phuong trinh:

e n{ 0{ 252
_sinL\;%Si (jgs'n[%(jj]"

Léi giai. Dat sinx =t e [-1:1].

PT @3 cho tr¢ thanh:

ol S 5o 5 )
wsn| o o[ 5 ]

Tacé t =0 141 nghiém caa PT(*). Nhan thiy néu

t, 1a nghiém cua PT(*) thi —t;, ciing la nghiém cua

PT(*). Do vay ta chi can xét T € (0;1] Khi nay

e CEv (O;H;”}G[O;H

Suyra f (t \/_sm— VA g (f) =sin 7L ddng bién
(t)= g(t)= Jg

32
A« ‘ t . Lz
trén nira khoang (0:1]; h(t) = cos— nghich bién
(o) o

trén nua khoang (0;1]; sin "L > 0305 ™ 50

6v2 62
PT(*) tro thanh: f,(t) = g,(t) .

X6t f(t) =+/2sin—=

>sin—==g(t)

2"

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019
. st . it
= \/§sm 2.—— |>sin| 3.—=
62 6v2
>3sin—=-4sin° —=

<:>2J_S|n J_ J_ J_ 62
<:>sm[6\/ij{1+2«/_cos[6\/tﬂ 4COSZ(€3§H>O
@4{M cosm}{ \/_ \/_}

4 2 sf 4

—cosLt>0

632

T st T it
@COSE—COS >0 < cos— > cos

642 127 62

4 it 1

S —<—F=t>—-
12 62 2

3 at

T T - . T
< COS—COsS—+SIn ESIHZ

Tuong tw f(t) < g(t) <:>t<i.

N

1
Voi te| -1 thi
(\E }

1>2sin-2=> f(t)>g(t)>sin%:i.

a2 V2

Theo két qua 2 taco f,(t) > g,(t) .

Vi 'te[oii

j thi
J2
0<f(t)<g(t)<sin®=——
4 2

Theo két qua 2 ta co f,(t) < g,(t).
o
Dé thayl = —= la nghiém cua PT(*).

2

1 .
vay t= % la nghiém duy nhat caa PT(*) khi xét

S (0;1] .Theo céc nhan xét & trén thi PT(*) c6 tat
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1
ca 3 nghiem t =0;t =i$. Suy ra PT da cho c6
nghiém la
x=k7r;x=i%+k27r;x=37”+k27r;x=5—”+k27r.

Duéi day 1a mdt s6 thi du viét thém vé ng dung
két qua 2 dé giai phwong trinh,bit phwong trinh
va chirng minh bt ding thiic.

Vii Hong Phong THPT Tién Du sé 1,Bdc Ninh

Thi du 4. Giai phuong trinh:

\@‘l+2mz\/2+\@+\§‘2+\f§+x

Léi giai.

1
PK: X2 ——.
2

Xét \/1+2x>«/2+«/§+x ©1+2x>2+\/§+x
<:>x>1+«/§.

Tuong ty 6. 132X > 242 + X

S X< 1+\/§

D3 thiy ham sé f (X) =1+ 2X va
9(X) =2+~/2 +X cing ddng bién trén
khoang (1+ x/i; +oo) va ntra khoang
o)

PT d cho tro thanh: f,(X) =0,(X) . (1)

V6 X>LH2th £(x)> g(x) > 142

nén theo két qua 2 ¢6 f,(X) > g5(X) .

18(0ToAN Hoc
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+Véi —%S x<l+\/§th‘|

0< f(x)<g(x) <1++/2

nén theo két qua 2 c6 f,(X) < g,(X).
+V6i X =1++/2 nghiem caa PT(L).

Vay PT(1) ¢6 ding 1 nghiém X =1+ \/E :
Twong tw

1. Giai phuong trinh:

x/2+2\fﬁ:\/3+\f§+\t3+ﬁ+x

pS: X =1++/3

2. Giai phuong trinh:

1
PS:X==++2
2
Thi du 5. Giai phuong trinh:

«f‘6+m:\/6+\f3+2«f6+m

Léi giai.

3
PK: X2 ——,
2

Xét \J6+X >4/6++/2x+3 & X>2X+3

x>0
<9, S X>3.
X >2X+3

Tuong ty €O. /6+X > \f6+\/2x+3

= X<3



Mot s& dang todn cd chird ham hop f(f(...(fx))...))
D3 thiy ham sé f (X) =/6+ X va

g(x) =/6++/2x+3 cing ddng bién trén

khoang (3;+00) va nira khoang {—% ; 3} .

PT d cho tro thanh: f,(X) =0,(X) . (1)

+Veoi x> 3thi f(x)>g(x)>3

nén theo két qua 2 c6 f,(X) > g,(X).
1
+V6i —§£X<3th‘| 0<f(x)<g(x)<3

nén theo két qua 2 c6 f,(X) < g5(X).
+V6i X =3 nghiém cua PT(1).
Vay PT(1) c¢6 dang 1 nghiém X = 3.

Thi du 6. Giai phuong trinh:

I+ 241+2x = \/2+ \5+442+5+4x

Léi giai.

1
PK: X2 ——.
2

X6t 142X > 24 5+ax < x>1+42.
Tuong tu c6. M<m
<:>x<1+«/§

D3 thiy ham sé f (X) =1+ 2X va
g(x) =2+~/5+4x cing ddng bién trén

khoang (1+ J2; +oo)va nira khoang {_1;1%/5).
2

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019
PT da cho tr& thanh: f,(X) =0,(X) . (1)

A6 X> 142 thi £(x)> g(x) >1+2

nén theo két qua 2 c6 f,(X) > g, ().

+V6i —%S X <1+/2 thi

0< f(X)<g(x)<1++2

nén theo két qua 2 c6 f,(X) < g,(X).
Vi X =1+/2 nghiem caa PT(1).

Vay PT(1) ¢6 ding 1 nghiém X =1+ \/5 :

Thi du 7. Giai phuong trinh:

Jir 2T 2x = {16 +112 + 416 + 1142 + x

Léi giai.

1
PK: X2 ——,
2

Xét J1+2x > {16 +11J2 +x

& (1+2%)? >16+1142 + X

& (x-1-V2)(4x+42+7)>0
<:>x>1+\/§.

Tuong t CO. m«‘/m
<:>x<1+\/§

Dé thay ham s6 f(X)zm va

g(x) =416 +112 + x cling ddng bién trén

khoang <1+ \/’5; +oo) va nura khoang {_1-1%/5).
>
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PT da cho tr& thanh: f,(X) =0,(X). (1)

A6 X> L2 thi £(x)> g(x) > 142

nén theo két qua 2 c6 f,(X) > g,(X).

+V6i —% <X <1++2thi

0< f(X)<g(x)<1++2

nén theo két qua 2 c6 f,(X) < g,(X).
+Vi X =1+/2 nghiem caa PT(1).

Viay PT(1) ¢6 dang 1 nghiém X =1+ \/5
Thi du tuwong tu.

Giai phuong trinh:

V2+24x = {‘/i4+2«f§+14«4@‘2\f§+ 7x
J3-1
Y

PT c6 ding 1 nghiém X =
Céch giai
Pat2+2X =t suyra

J2+ 242+ 2t = {14+ 2314314+ 2JB + 141

Cach tao ra dang PT dang nay nhu sau:

Ching han dé PT c6 nghiém x = 1 + /3 thi gia tri
f(x) va g(x) déu phai bang 1 + v/3 khi x = 1 + /3.
Néu mudn ham f(x) Ia biéu thirc can bac 2 thi trong
cin c6 gia tri tng v6i x = 1 + /3 1a 4 + 2v/3. Khi
nay trong cin ta c6 thé chon 1a 2 + 2x. Con g(x) néu
muén c6 dang +/1 + va thi khi ndy véi x = 1 +v/3
thiva =3+ 2vV3suyraa =21 4 22/3 tirdé ta
c6 thé chon a 1a biéu thirc 9+12x. Tir d6 ta da tao ra
thi du sau

18 2T0AN HoC
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Thi du 8. Giai phuong trinh:

\N2+242+2x = \/1+ «/9 +12:/1++/9 +12x

Léi giai.

3
PK: X2 ——,
4

Xét \2+2x > J1+49+12x < 2x+1> V9+12x

1
X>—=
Rt 2

(2x+1)* >9+12x

& X >l+\/§
Tuong tu O \/2+2x < \/l+ \9+12x
& X <1+J§

D3 thiy ham s f (X) =/2+2X va

g(x) = m cting dong bién trén
khoang <1+ xﬁ; +oo) va nura khoang
[—%;H \/§) :

PT da cho tro thanh: f,(X) =0,(X) . (1)
+V6i X>1++3thi f (x)>g(x) >1+4/3
nén theo két qua 2 c6 f,(X) > g,(X).

+V0i —% < X<l+\/§th‘|

0< f(x)<g(x)<1++3

nén theo két qua 2 c6 f,(X) < g,(X).



Mot s& dang todn cd chird ham hop f(f(...(fx))...))
+Voi X =1+\/§ nghiém cua PT(1).

Vay PT(1) ¢6 déng 1 nghiém X =1++/3 .
*V6i f(x),g(x) dang liy thira cling lam twong tu

Chang han dé PT ¢6 nghiém x = 22 thi gia tri f(x)
va g(x) déu phai bang 2v2 khi x = 2v/2

Nén c6 thé chon f(x) = 2x3 — 30vV2 va
g(x) = x° —15vV2

Ta duoc phuong trinh:

2(2(2x3 -302) —3045)3 _3042 = ((x3 ~15\2) —1545)3 152

3

92(2(2%—30&)3—30«/5] [(x3—15J§)3—15J§)3+15J§

ta dua v& PT:

3

2(2(2#305)3730\5) ((x715«5)3715ﬁ)3+15\5
Cach giai.
bit x = t3 ta dugc:

2(2(2t3 -30V2) 730\/5)3 :((ta ~152) 715\/§J3 1152

o 2(2(2? -30v2) —30«/5}3 3042 = ((ﬁ -15V2) —1545)3 152

Ta vura tao ra PT nhin kh& phtc tap nhung ta hoan
toan tao ra nhirng PT nhin gon hon ching han

Giai phuong trinh:
1+3(2+3(2+3(2+3))) =2(1+2(1+ 2><)3)3
Cach giai.

bit x = t3 ta duoc:

f(t) =2+3t3

f)=1+2t3

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

ta duogc PT:

3

1+3(2+3(2+3(2+3t3)))3 - 2(1+2(1+ 2t3)3)

o Lhi)=0,0)=..ot=-1

Ta c6 thé tao ra f(x),g(x) kiéu khac
Chang han:

Thi du 9. Giai phuong trinh:

3

2(2x3—1)3—1:;[1+;(1+ x)3] .
Léi giai.

Xt 260 152 (x+1)° & (-D(5K +4x+3) >0
< x>1

Tuong tu 0. 2x° —1>1(X+1)3 =Xl
8

D& thdy ham s f (X) = 2x° -1 va

g(x) = %(X +1)3 clng dong bién trén
khoang (1;+o0) va nira khoang. (—oo;l)
PT da cho tro thanh: f,(X) =0,(X) . (1)
+veoi Xx>1thi (X)>g(x)>1

nén theo két qua 2 c6 f,(X) > g,(X).
vei x<1thi f(x)<g(x)<1

nén theo két qua 2 c6 f,(X) < g,(X).
+V6i x=1 1a nghiém PT da cho.

Vay PT(1) c6 dang 1 nghigm X =1.
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Thi du 10. Giai phuong trinh:

3
2(2x11)5:1 1o 1,3
202" "2) T2

Léi giai.
Xét 25 —1> Ly L

27 2
& (x=1)(4x" + 4 +3x° +3x+3) >0 = x>1.

Tuong tu 0. 2x° —1> EX3 +E
2

= x<l

D& thay ham sé f (X) =2x° —1 va
1,1 N
g(x) :EX +§ cung ddng bién trén

khoang (1; +00) va nira khoang. (—o0;1)
PT d cho tro thanh: f,(X) =0,(X) . (1)
+vesi x>1thi T(X)>g(x)>1

nén theo két qua 2 c6 f,(X) > g,(X).
Vveoi X<1lthi f(x)<g(x)<1

nén theo két qua 2 c6 f,(X) < g,(X).
+V¢i x=1 la nghiém PT da cho.

Vay PT(1) c¢6 dang 1 nghigm X =1.

PT twong tu:

Giai phuong trinh:

5 3
a)2(2x.\3/x_2—1) =;£1x+1j .3

2 2) 2

184T&ng N Hoc
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5 3 3
b)2(2(2¢ -1) -1 _Lif1s 1yt
222" T2) "2

5 \° 3 ¥
c)2(2(2%/x_5_1) _1) :1[1(1“1) A
2( 2

Thi du 11. Giai phuong trinh:

2+\/5+ 245+ 21+ 2x = \/5+ 645+ 6+/5 + 6

Léi giai.

1
DK: X2 ——,
2

Xét 2+ 1+ 2% >+/5+6X
<:>5+2x+4\/1+2x >5+6X.

SAll+2X > X

x<0 x<0
& (x>0 | [ x=20
1+2x > X x<1++2
¢>x<1+J§

Tuong ty €0. 2++1+2x >/5+6x
SX>1+ ﬁ

D3 thy ham sé f (X) =2+ /142X va
g(x)= J5+6X cing déng bién trén
khoang <1+ ﬁ ; +oo) va nura khoang

{—%;H«Ej.

PT d cho tro thanh: f5(X) = g,(X) . (1)



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

+V6i —;gx<1+\/§th‘l 1442 > £(X)> g(x) =0

nén theo két qua 2 c6 f,(X) > g5(X) .

V6 X> 142 thi 1442 < £(X) < g(x)

nén theo két qua 2 c6 f,(X) < g5(X).

+Vé6i X :1+\/§ nghiém cua PT(1).

Viay PT(1) ¢6 dang 1 nghiém X =1+ \/5

Thi du 11. Giai phuong trinh:

V1+241+2x = %/3+ J2+433+2 +4x

Léi giai.

DK:XZ—E.
2

X6t 1+ 2% > 342 +4x

< (1+2x%)° > (B3++/2 +4x)?
c>...c>x>1+«/§.

Tuong tu c0. m&,’m
o x<1+42

Dé thiy ham s6 f (X) = 1+2x va

9(x) = 33++2 +4x cing ddng bién trén

khoang (1+ x/E; +oo) va nira khoang

{—%;H\EJ.

PT d cho tro thanh: f,(X) =0,(X). (1)

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Vi X>1402th F(X) > g(x) >1+42

nén theo két qua 2 c6 f,(X) > g,(X).

+Véi —%£x<l+\/§th‘|
0< f(x)<g(x) <1++/2

nén theo két qua 2 c6 f,(X) < g,(X).

+Voi X=1+ \/E nghiém cua PT(1).

Vay PT(1) c¢6 dang 1 nghiém X =1+\/§ .

Thi du twong tu.

Giai phuong trinh:

V1+21+2x = i/4+ 242 +334+242 +3x
1421+ 2x = #5+3\f§+ 235432 +2x
1+ 241+2x = %/6+4\/§+\3f6+4\/§+ X

PT c6 ding 1 nghidm x=1++/2.

Thi du 12. Giai phuong trinh:

1+41+22x-1= %/4\5 +10.3442 +10x

Léi giai.

1
PK: X>—.
2

X6t 142X -1 > 42 +10x
bat \/2x—1 =a=>0

Taco

1+a> Y42 +5+5a2

o (1+a)’ > 42 +5+5a°

. TOAN HO
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& (a-1-v2)(a" +(vV2-1)a+4)>0
Sa>1e2

= X> 2+\/§

Viy 1+2x—1 > 3442 +10x

<:>x>2+\/§

Tuong tu

1+Jﬁ< m

SX<2+ ﬁ

D3 thay ham sé f (X) =1+/2x—1 va
g(x) = /42 +10x cing déng bién trén
khoang (2 + «/E; +oo)va nira khoang

B;Z+«/§j.

PT d cho tro thanh: f,(X) =0,(X) (1)

+V6i X > 2++[2 thi f(x)> g(x)>2+\E

nén theo két qua 2 c6 f,(X) > g,(X).

+V0i %S X<2+x/§th‘|

1< f(X) < g(X)<2++2

nén theo két qua 2 c6 f,(X) < g,(X).
+V6i X =2+/2 nghiem caa PT(1).

Vay PT(1) c6 dung 1 nghiém X =2+ ﬁ .

Thi du 13. Giai phuong trinh:

1 8 6T9§|Nu5';'t?:g S6 503 (5-2019)

1ey2+2 i x =$12+5312 454821 5x
Lai giai.

PK: X >-1.

Xét 141+ x > 312+5x

Pit Jx+1=a>0

Taco

1+a>m

< (1+a)*>7+5a°

@(a—z)(az +3)>O

sa>2

=X>3

Vay l+\/1+_x>§m
< X>3

Tuong tu
l+\/1+_x>i‘/12+_5x
< X<3

D3 thiy ham sé f (X) =1++/1+ X va
g(x)= 312+5X cung déng bién trén
khoang (3;+00) va nira khoang [—1; 3).
PT d cho tro thanh: f5(X) = g,(X) (1)
+Vvsi X >3thi T(X)>g(x)>3

nén theo két qua 2 c6 f,(X) > g5(x).

+Veoi —1<x<3thi 1< f(X)<g(x) <3



Mot s& dang todn cd chird ham hop f(f(...(fx))...))
nén theo két qua 2 c6 f,(X) < g;(X).

+Vé6i X=2 +\/§ nghiém cua PT(1).
Vay PT(1) c6 dung 1 nghiém X = 3.
Cac PT twong tuw

Giai phuong trinh:

142+ 1+ x = 312+5.32+5x

1+22x-2 = §12+5.32+5x
L2222 =24+ 324+ 2h s x
L2 2 Lrx =324+ 324+ 28 x
12 2dax—2 =6+ 736+ 76+ 7x

PT co diing 1 nghiém X = 3.

Thi du 14. Giai phuong trinh:

\f1+ 21+ 241+ 2L+ 2x =4[5+1245+12x

Lai giai.
5
PK: X2 ——.
12
Xét «/1+ 241+ 2x > 45+12x

< (1+241+2x)? >5+12x

S Al+2X > X

x<0 x<0
< (x>0 | [x=0
1+2x> x° x<1+2
<:>x<l+\/§.

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019
Tuong ty C0. m < (‘/m
SX>1+ ﬁ
D& thay ham sb f (x) =1+ 24/1+2x va
g(x)= 4/5+12X cung déng bién trén
khoang <1+ \/E ; +oo) va ntra khoang
{—152;1+ ﬁ)

PT di cho tro thanh: f,(X) =0,(X) . (1)

#V6i X>1++2th 0< f (x) <g(x) <1++2
nén theo két qua 2 c6 f,(X) < g,(X).

+V6i _%S x<1+42thi f(x)>g(x)>1+2
nén theo két qua 2 c6 f,(X) > g,(X).

+Voi X=1+ \/5 nghiém cua PT(1).

Vay PT(1) ¢6 dang 1 nghiem X =1+ \/5 .

Thi du 15. Giai phuong trinh:

\/2+\£2+\@‘2+ X = {‘I10+3.«4(10+3.»\4@‘10+3x

Léi giai.

PK: X>-2.

Xét \[2+x > 410+3x
& (2+3x)" >10+3x
< (x-2)(3+x)>0

oS X> 2.
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Tuong ty \/2+x <410+ 3x

SX<2

D& thay ham s6 T (X) = J2+x va
g(x)= 4104 3X cung déng bién trén
khoang (2;+00) va nira khoang [—2; 2).
PT d cho tro thanh: f,(X) = g5(X) (1)
+Vvsi x> 2thi T (X)>g(x)>2

nén theo két qua 2 c6 f,(X) > g,(X).
+Véi —2<X<2thi 0< f(x)<g(x)<2
nén theo két qua 2 c6 f,(X) < g5(X).
+V6i X =2 nghiém cia PT(1).

Vay PT(1) ¢6 dung 1 nghigmX=2.

Dé dang nay dé& nhin hon ta c6 thé sira thanh

Giai phuong trinh:

J2+42+x =410+3.4A0+3x

PT c6 ding 1 nghigmX =2.

Cac PT twong tu:

2442+ x =412+ 2402+ 2x

JZJNT :{‘/14+(‘fﬁ

PT c6 dang 1 nghigm X =2.

J3+243+2x =4[51+104/51+10x

PT c6 dang 1 nghigm X =2.
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Thi du 16. Giai phuong trinh:

14241+ x =/9+6.39+6x

Loi giai
PK: Xx>-1.
Xét 1+/1+x > 39+ 6x

Pat 1+x=a>0
—>1+a>m

< (1+a)’ >3+6a’

< (a-2)(a*—-a+1)>0.

sSa>2—->%x>3

Vay 1++/1+X > ¥9+6x

= X>3

Tuong tu 1++/1+ X < 39+ 6x

& X<3

D3 thiy ham sé  (X) =1++1+X va
g(x) = 39+6x cling ddng bién trén
khoang (3;+00) va nira khoang [—l; 3).
PT da cho tro thanh: f,(X) =0,(X) ()
+Voi x> 3thi T(X)>g(x)>3

nén theo két qua 2 c6 f,(X) > g,(X).
+Voi —1<x<3thi 1< f(X) <g(x) <3

nén theo két qua 2 c6 f,(X) < g,(X).



Mot s& dang todn cd chird ham hop f(f(...(fx))...)) Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

+V6i X =3 nghiém cua PT(1). khoang (3;+o0) va nira khoang [—1;3).
Vay PT(1) 6 diing 1 nghi¢m X =3. PT da cho tro thanh: f,(X) = 0,(X) (1)

Dé dang nay nhin phirc tap hon ta c6 thé stra thanh
+Vaoi x> 3thi T(X)>g(x)>3
Giai phuong trinh:

1+\/2+«/2+»\!1+_x :§/9+6.$!9+6M

PT c6 diing 1 nghiém X = 3.

nén theo két qua 2 c6 f,(X) > g,(X).

+Vv6i —1<x<3thi 1< f(X) <g(x) <3

Thi du 17. Giai phuong trinh: nén theo két qua 2 ¢6 f2 (X) < gz(x) :
N v :\/6+ 3+ 206+ J3r2x +Véi X =3 nghiém cua PT(2).
Loi giai Vay PT(1) c¢6 dung 1 nghiém X = 3.
PK: X> —1 Thi du 18. Giai phuong trinh:
Xét 14+ {1+X > ,6+ ,_3+2X 1++/2+1+X :\/6+\£6+«é6+\f6+x
& 24 X+ 201+ X > 6++/3+2x LoT gial
PK: X >-1.
S X=3+2(W1+x-2)+3-/3+2x >0
2(x—3) 2(x—3) Xt 141+ X > /6++/6+x

< X—3+ N - J >0

2HNLEX 34434 2X S 24 X+ 241+ X > 6+/6+X

2 2

< (X—3)(1+ P ox _3+\/3+2xj> 0 & X=3+2(W1+Xx-2)+3-+/6+x>0

2(x=3)  x-3

[ < X—-3+ >0
< (x-3) 2 +1+ 3+2x >0 2+4J1+x  3+6+x
2++1+X  3++/3+2x

320 3 <:>(x—3)(1+ 2 - 1 J>O

S X-—3>U=X>a. 2+1+x 3+6+x
Tuong tw 1++/1+ X < y/6++/3+2x 2 2+6+x

< (x-3) + >0
o x<3 2+\/1+x 3+\/6+x

<> X—-3>0<x>3.
D& thiy ham sb T (X) =1++/1+X va

Tuong tu 1++/1+X < \/6+\/6+x
g(x)= \/6+«\/3+ 2X cung ddng bién trén

&S X<3
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D& thdy ham sé f (X) =1+ 1+ X va

g(x) =6+ \/6+_X cling dong bién trén
khoang (3; +oo) va ntra khoang [—1; 3) .
PT d cho tro thanh: f,(X) =0,(X) (1)
+V¢si x> 3thi f(X)>g(x)>3

nén theo két qua 2 c6 f,(X) > g,(X).
+V6i —1< X< 3thi 1< f(x)<g(x) <3
nén theo két qua 2 c6 f,(X) < g,(X).
+Voi X =3 nghiém cua PT(1).

Vay PT(1) c6 dung 1 nghiém X = 3.

Thi du 19. Giai phuong trinh:

\/8+ 2\8+2/6+2x =1+ \/6+«K6+ Ja+x

Léi giai

PK: X > -3.

Xét 1++/6+2% > 2+~/4+X

<> 4/6+2X >1+\i4+x
<:>\/6+2x—4+3—«\/4+x >0

2(x-5  x-5
4+6+2x 3+4+x

Q(X—5)(4+\/§+ﬁ_3+\/lmj>

2+ 2x+4—6+2x
(4+M)(3+Jm)

< (x-5) >0
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) 2+ 2\x+4-J6+2x
(4+\/6+2x)(3+\/4+x)
2x+10

2Ux+4+6+2x
(4+\/6+2x)(3+\/4+x)

< X-5>0< x>5.

Tuong ty 1+6+2Xx <2+4+X

< (x-

2+
< (x-5)

& X<5

D3 thiy ham sé f (X) =1+/6+2X va
g(x)=2+ JA+ X cing déng bién trén
khoang (5;+o0) va nira khoang [—3; 5).
PT da cho tr¢ thanh:

1+\/8+2\@‘8+2«§6+2x :2+\/6+\@‘6+\é4+x

= f3(X) = g3(X) (1)

+Vvsi X >5thi f(X)>g(X)>5

nén theo két qua 2 c6 f,(X) > g5(x).
+V6i —3<x<5thi 1< f(X) < g(x) <5
nén theo két qua 2 c6 f,(X) < g5(X) .
+Voi X =5 nghiém cua PT(1).

Vay PT(1) c6 dang 1 nghiém X =5.

Thi du 20. Giai phuong trinh:

\f3+ 2y3+23+2x =1+ i/6+$§6+3f5+ X

Léi gidi

3
PK: X2>——.
2



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Xét \J3+2x >1+3/5+x
bat 35+ x =a2§/z

—+2a*-7>a+1
=2a8-7>(a+1)’
< (a—-2)(2a* +3a+4)>0.

Sa>2=>x>3

Vay \/3+2x >1+35+x

& X>3
Tuong tu \/3+2x >1+35+x
& X<3

D3 thiy ham sé f (X) =/3+2X va
g(x)=1+ 3B+ X cing déng bién trén
khoang (3;+00) va nira khoang [—g ; 3] .
PT da cho tr¢ thanh: f,(X) = g,(x) (1)
+Véi X>3thi f(x)>g(x)>3

nén theo két qua 2 c6 f,(X) > g,(X).
+V6i —gs X<3thi 0< f(x)<g(x)<3

nén theo két qua 2 c6 f,(X) < g,(X) .
+V6i X =3 nghiém cua PT(1).

Vay PT(1) ¢6 dang 1 nghiém X = 3.

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Thi du 21. Cho x la sé thuc thudc doan
[— > E].Chtmg minh

N (. (nsinx) e 2T (nsinX)
sinx.sin 35m 3 < xsin 3\/§5m 3

Ding thic xay ra khi nao?

Lai giai.+ D& thiy BDT(*) dang voi x = 0

va thay néu BDT(*) dting véi x, thi n6 ciing dung
V6i —x, (do V& trai va vé phai déu 1a cac ham sé
chin) nén ta chi can chimg minh BDT ding véi
x> 0.

Vop x € (0; 5] suy ra sin (gsin (T)) > 0;

sinx > 0 va sin (:—”ﬁsin (%)) > 0.

Ta ching minh BDT can ching minh sau:
sinx < x v6i x>0. That vay

Xéty = sinx — x vai x>0 cd

V' =cosx—1<0

Suy ra ham s y = sinx — x nghich bién trén
khoang (0; +0). Vi vay

y=sinx—x <y(0)=0
Suy ra sinx < x

Do sinx < x nén co

14 nsinx T nsinx
V3sinx. sin (§ sin ( )) <+3x.sin <§ sin ( ))

6 6

Ta chirng minh

Vrsi T (nsimc) < voi 2_7r . (msinx
x.sin{ g sin{— < xsin 3\/gsm —3

V3si T (nsinx) <o 2T (nsinx)
o — _— e _
sin 3sm 3 < sin 3\/§szn 3

*)

Pt sinx =t e[0;1].
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BDT di cho tré thanh Vay (*) ding.

P at Tu d6 BDT da cho chitng minh xong.
\ﬁ sin Esin (Ej

Ding thirc xay ra khi va chi khi x = 0.

. 27
<sin [—sm
33 Thi du 22. Giai phuong trinh:

& 2sin [2 Esm [?D V3sin (gsin (g sin (nsénx»)

2 = sin 2—ﬂsin (2—ﬂsin (nsinx>>
——=sin Zsin (1) 3V3 3V3 3
f [I ( 3 D

HD: Pat sinx =t e [-11]

ﬁtj Ta c6 thé tao ra PT sau:
3

. . mto o 2 ., mt
Xét f(t) = Zsm?va g = Fsin

o Tacé
Bat dang thac (*) ¢6 dang: - - Tt
\/—sm (ESLTI (gSln ( 6 )))
f2(t) < g2(0).
Xét () < g(©) i sin( —=sin (%) )]
= =Sin| —=Sin| —=sin |\ — *
3V3 3V3 3
o 2si < 2 mt
sin— < —sin—
V33 Tacé t = 0 langhiem (*).
o 2sine < isinn—tcos 3 Dé tha?’l’y(*)_ co nghiém to thi n6 ciing C('? nghiém —t,
6 V3 6 6 (do V& trai va vé phai déu 1a cac ham sb 1¢).
3 t t t A S A .
= £sinn— < Sinn—cosn— Do vay tachican xét t e (0,1]
2 6 6 6
. . N 2 .
Cnt (V3 Tt Xétf(t) = ZSm% vag(t) = \/—gst—t
& smz -5~ cosz <0(2)

(*) c6 dang:

Do xét t e (0;1] nén ™ € (0;%] () = g3(0).

Suy ra sin %>0 va cos% > g Xetf(t) < g@®)
S 2 di 9si mt < 2 . mt
. =3 < —
uy ra (2) dung sin— < \/§sm 3
Dau ‘=" xay ra tai (2) khi va chi khi t=1. - Tt 4 Tt ot
sin— < —sin—cos—
Taco 0<f(t)<g(t)<—sm§ 1 6 V3 6 6
£ . V3 . mt . Tt t
Theo két qua 2 co: £,(t) < g, (t). s — sin—= < Sin-—cos —
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Mot s& dang todn cd chird ham hop f(f(...(fx))...))

ntx/?
(2

in ‘ <0(1
= _ — — JE—
Si 3 cos6 (D

Do xét t «(0;1] nen—e (0;%]

., mt N t V3
Suy ra sin"->0 va cos — =

Suy ra (1) dung.

Déu ‘=" xay ra tai (1) khi va chi khi t=1.
. 2 .om

Tacd 0< f(t) <g(t) < Fsing = 1

Theo két qua 2 c6: f5(t) < gs(t).

Theo cac nhan xét & trén thi dang thirc xay ra khi va
chi khi

km
sinx = 0 v sinx = i1®x=7.
Thi du 23.

Cho x 14 s6 thuc thudc doan [— % ; %].Chu-ng minh

(T (nsinx) > V3si ) T (nsinx)
xsin ZSLTL 2 = sinx.sin 2\/75”’1 2

Dang thic xay ra khi nao?

Lai giai.+ D& thiy BDT(*) dung vdi x = 0

va thiy néu BDT(*) diing véi x, thi n6 ciing dung
VGi —x, (do V& trai va vé phai déu la cac ham sé
chin) nén ta chi can chimg minh BDT dung véi

x > 0.

Vép x € (0;Z] suy ra szn( sin (%)) > 0;

sin (—sm (mnx )) > 0 vasinx > 0.
22 4

Ta ching minh BDT can chang minh sau:
sinx < x vai x>0. That vay
Xéty = sinx — x v&i x>0 ¢

y =cosx—1<0

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Suy ra ham s y = sinx — x nghich bién trén
khoang (0; +o0). Vi vay

y=sinx—x <y(0)=0
Suyra sinx < x

Do sinx < x nén c6

(T (nsinx) > o (T (nsinx)
xsin| 5 sin{— Z sinx.sin{ > sin(—;

Ta ching minh

. (T (nsinx) > VZsi . T (nsinx)
sinx.sin 2sm 2 > /2sinxsin 2\/Zsm 2

(T (nsinx) > VZsi T (nsinx)
o —
sin ZSLn 2 = sin 2\/?8111 )

™)

pat sinx =t e[0;1].
BDT(1) trd thanh

sin (gsin (?)) > \/_sm( sm( )) Q)

X6t f(t) = sin-va g(t) = v2sin =

Bit ddng thirc (1) c6 dang:
f2(t) = g2(0).

Xetf(t) = g(t)

t t
& sin— 2= \/_sm—
2 4

2 mt mt > V2 mt
© 2sin—cos — 2sin—
4 4 4

it

. it
& smz<2cosz - x/E) >0(2)
Do xét t €(0;1] nén = € (0;7]

. mt N t V2
Suy ra sin"=>0 va cos = =

Suy ra (2) dang.
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Déu ‘=" xdy ra tai (2) khi va chi khi t=1.
Tacd 0< f(t) < g(t) < \/fsin% =1
Theo két qua 2 c6: f,(t) < g, (t).

Vay (*) dung.

Tu d6 BDT da cho chithg minh xong.
Ding thirc xay ra khi va chi khi x = 0.
Twong tu.

1) Cho x la sb thuc thugc doan [—%; %].Ch{mg minh

(T (T[sinx) > 2si (T (Tcsinx)
xsin Zszn > > 2sinx.sin 3sm 3

Ding thirc xay ra khi nao?

2) Cho x la sb thuc thudc doan [—%; %].Chﬁ'ng minh

o (m (T (nsinx)
xsin > sin > sin >
> 2si (T (o, (nsinX)
> 2sinx.sin 3 sin 3 sin A

Dang thic xay ra khi nao?

HD: Xét f(t) = sinnz—t vag(t) = ZSin%t

Thi du 24. Giai phuong trinh:
o (m . (m  /msinx
sin ESlTl ESlTl( 2 )
- <ﬁ (o (7)))
HD: Dat sinx =t e [-11]

sin <§sin (gsin (g))) =/2sin (;ﬁ sin (% sin (%)))
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Xétf(t) = sinnz—t vag(t) = \/Zsinz—t
Taco PT:
f3(t) = g3(0).

Xetf(t) = g(t)

t t
S sin7 > \/EsinZ

t mt mt
& 2sin 7 cos 7 > /2sin 7

it

mt
s sinz<2ws? - \/E) >0(1)

Do xét t € (0;1] nén == € (0;7]

Suy ra sin ®>0vacos™ > 2

6 6 — 2
Suy ra (1) dung.
Theo két qua 2 c6: f5(t) < gs(t).

Theo cac nhan xét & trén thi dang thiic xay ra khi va
chi khi

) ) km
smx=0vsmx=il(:)x=7

Thi du 25. Giai phuong trinh:

sin (2\{)§”sin (ﬁﬂ:inx>> = /3sin (gsin (ﬁn;inx))l

Léi giai.

Dit sinx =t e [-11].

PT @3 cho tro thanh:

sin <@ sin (@)) =/3sin <gsin (@))
V6 (Z\/i” . (ﬁnt))
&3 sin| —g—sin(——

9 3

= V2sin <g sin <@>> )



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Tacd t = 0 langhiém (*).

D& thay(*) c6 nghiém t, thi n6 ciing c6 nghiém —t,
(do \Vé trai va vé phai déu 1a cac ham sé 1é).

Do vay ta chi can xét t € (0;1]

Xét f(t) = \/_ in ‘/—nt —vag() = sm@
(*) c6 dang:
f2(t) = g2(b).
Xétf(t) > g(t)
S gsm Vant > \/2sin \/_nt
& sin \/—nt > \/_sm \/_nt
@sin( \/_nt> V3sin Vant
6 6
& 2sin ﬁnt ﬁ > +/3sin V2t

& sin

Vant (cos \/im - g) >0(D)

\/—nt

Do t €(0;1] nén == € (0; %]

. \2mt s V2rt s s ;
Suyrasme”>0vay=cosT"Iaham50

nghich bién trén (0;1]

V2Zrt V3
e -
(1) © cos 3 2>0

V2mt s

S cos > cos—

6
\/fnt<r[
@— —
6 6
V2
@t<7.

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Tuongte f(t) > gt) &t > g

Do t €(0;1] nén

V2mt ~2n

3 O

VZnt V2
67tt € (0; n]

Suy ra f(t) va g(t) ddng bién trén nira khoang (0;1]
va cac tap con cua (0;1].

1
Véite| ——=;1] thi
(«/5 }

V2 _ (1 .
&= f[\/iJ< ft)<g(t)<g(@)=095<1.

Theo két qua 2 taco f,(t) < g, (t).

Vi te LO;%) thi

2
2—f(\/§j> f(t)>g(t) >0.

Theo két qua 2 taco f, (t) < g, (t).

Dé thayt = % la nghiém cua PT(¥).
2

1 .
Viay t = ﬁ I nghiém duy nhat cia PT(*) khi xét
S (0;1] .Theo cac nhan xét & trén thi PT(*) ¢ tit

ca 3 nghiem t=0;t = \/— Suy ra PT da cho c6

nghiém la

X:k7r;X=iz+k27z;X=3—ﬁ+k2ﬂ;X:5—ﬁ+k27r.
4 4 4
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Thi du 26. Giai phuong trinh:

446" 4 +6"
4 10 +6 10 2X+3X 2X+3X
— =2 5 +3 5
Loi giai
4 16% 4 46* 2543 2%43%
PT o 4 10 +6 10 3 2 5 +3 5
10 5

xét 4 +6 >2 +3
10 5

<S4 +6">2(2 +39)
®(2*—2)(2X+3X)>o
S2>2<x>1.

Tuong tu M<ﬂ < x<l
10 5

2% 4+3%
5

4% +6%
10

D& thay ham s6 f(x) = va g(x) =
cung ddng bién trén

khoang (1; +00) va nira khoang (—o0;1).
PT da cho tr¢ thanh: f,(X) = g,(X) (1)
+vesi x>1thi T(X)>g(x)>1

nén theo két qua 2 c6 f,(X) > g,(X).
+vesi x<1thi f(X)<g(x)<1l

nén theo két qua 2 c6 f,(x) < g,(X).
+Véi X =1 nghiém cua PT(1).

Vay PT(1) ¢6 dung 1 nghim X =1.
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Thi du 27.Cho x 1 s6 thyc.Ching minh
66)“+2X*2 + 26X+2X*2 > 44X+3X*2 + 34x+3x72
Ding thirc xay ra khi nao?

Lo gii.

g N 0o 1-(3) < (3 =
+Voix>0thi2r>2°=1;(3) >(5) =1
Suyra2*—-1>0;3*-2*>0
Suyra(2* -1)(3*=2*)>0

Tuong tu

Veix <othizr <20=1; (%) <@)0 =1
Suyra(2* -1)(3* =2%)>0

+Voix =0suyra(2*—-1)(3* -2)=0
Vaytacd: 2*-1)(3*—-2) =0
Suyra6* +2¥—-2>4*4+3*-2> -2

Xétf(x) =6"+2"-2;g(x) =4"+3* -2

dong bién trén R va £ (x) = g(x) nén theo két qua 2

taco: f,(X)=g,(x)

hay

66"+2"—2 + 26"+2"—2 —-2> 4_4"+3"—2 + 34"+3"—2 -2
© GOTH2I -2 4 96T 42V -2 5 444352 | 34T43V2
Ping thirc xay ra khi va chi khi x=0.
Thi du 28.Cho x la s6 thuc.Chirng minh

6% x— x— x— x—
36 +6.(V6) =4.33" #2771 493" 42!
Ding thic xay ra khi nao?
Loi giai.

6% X— X— X— X—
36 +6.(Y6) =437 #2771 4 g 23 2!



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

-1_ -1 -1_ -1 -1_
o1+ 66x 1 > 33X +2% 2 + 23X +2% 2

x—1_ x—1 x—1_ x—1 x—1_
@66 1233 +2 2+23 +2 2_1

+Véoix > 1thi2* >21=2;3*>31=3
Suyra(2*—-2)(3*-3)>0

+Voix < 1thi2* <2 =2;3*<31=3
Suyra(2*—-2)(3*-3)>0

+Voix < 1thi 28 —2)(3* =3) =0
Vay ¢6 (2 —2)(3* —=3) =0

65 >2.3"4+3.2"-6

©6 232 -1

Xét f(x) =61, g(x)=3*1+2571 -1

ddng bién trén R va f(x) = g(x) nén theo két qua 2
taco: f,(X)=g,(x)

hay

66 11 > g3 I o2 o3 e 2 g
Ding thirc xay ra khi va chi khi x=1.

Thi du 29.Cho x la s6 thuc thoa man x > 2.Chang
minh ring

3
3
\/8+ -2+ /8+\/—2+xs\/4+ 2+ |4+V2+x

Dang thic xay ra khi nao?

Lo giai.
Xét f(x) =vV8+vV—2+x
gx)=J4+V-2+x

3\/8+ —2+XSJ4+V—2+X

oB+v2rx)'s(@+vzra)

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

©0< \/T+x((—2 +x) +11V-2+x+ 32) (1d)
Vay2 < f(x) < g(x) voix =2

Ma f(x) va g(x) dong bién trén [2; +o0).

Ap dung két qua 2 suy ra f,(X) < g,(X)

Hay

j8+J_2+3/8+msj4+j_z+ [4+V—Z¥x

Ding thirc xay ra khi va chi khi x=2.

Thi du 30.Cho x la sé thuc thoa man x > 2.Chuang
minh rang

3
3 6
8+\/—2+ /8+\/—2+X§2. —146.Y=1 + 3x

Ding thirc xay ra khi nao?

Loi giai.
Xét f(x) = V8+v=2+x
g(x) =2.Y-1+3x

3
f8+\/—2+xs2.§/—1+3x

& (8+V=2+x) < 64(~1+3x)

©0<191(x—2) — 16vV—2 + x + 256

©0<19(x—2) +(V2+x—8)" —16V—2+x + 192
(luén diing)

Viy 2 < f(x) < g(x) voix = 2

Ma f(x) va g(x) dong bién trén [2; +0).

Ap dung két qua 2 suy ra f,(X) < g,(X)

Hay

TRAN Hoe 197
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3

3 6
8+J—2+J8+\/—2+xsz.\/—1+6.6\/—1+3x

Ding thirc xay ra khi va chi khi x=2.

Thi du 31.Cho x 1 s6 thuc thoa mén x > 1.Chiing
minh rang

[
|
|
%l

21
1 3

3 P
i1+ -1+ 1+J—1+ M+V=T+x="Vx

\
Ding thiic xay ra khi nao?
Loi gidi.

Xétf(x) = V1+V—T+=x
g(x) =x

3
/1+x/—1+xs‘i/§

s (1+ \/T-l-x)zs x

© 0 < 2v/—1 + x (ludn dung)
Vaiyl<f(x) <gx)voix =1

Ma f(x) va g(x) dong bién trén [1; +o0).
Ap dung két qua 2 suy ra f,(X) < g,(X)

Hay

3
3
1+ -1+ 1+J—1+ /1+\/—1+x2“5x/§

\

Ping thirc xay ra khi va chi khi x=1.

3

BT.Cho x la sb thuc thoa man x > 1.Ching minh
rang

198T10AN HoC

* Clusilpe

$6 503 (5-2019)

3
3’
1+\/—1+ 1+V-1+x<1+2 |2Vvx—1

HD:Xét f(x) = V1+vV—1+x
gx)=1+2vx—1.

Thi du 32.Cho x la sé thuc thoa man x > 2.Chung
minh ring

3 3 P
3 3 3 .
\/8+ -2+ /8+\/2+x2\/6+ 6+ |6+3V6+x

Ding thirc xay ra khi nao?

Lo giai.
Xét f(x) =8 +V—2+=x
g(x)=3 6+3V6+x

3 3
J8+ —2+x2\/6+3\/6+x

©8+vV2+x26+6+x
S2+Vx—2>8+x-2

o —2+x((—2+x) +11V-2+x + 12) > 0(d)
Vay f(x) = g(x) = 2vsix =2

Ma f(x) va g(x) dong bién trén [2; +o0).

Ap dung két qua 2 suy ra f,(X) > g,(X)

Hay

3 3
3 3 3
\/8+J_Z+ /8+\/—2+x2\/6+ 6+ [6+V6+

Dang thiic xay ra khi va chi khi x=2.

i



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Thi du 33.Cho x la sb thuc thoa mén

0 < x < 1.Chirng minh rang

1- [1- 1—J1— /1—\/1—x58&

Ding thie xay ra khi nao?

-

Loi giai.
Xeét f(x) =v1-VI—x
gx) =Vx

1-VI-x<+x
e1-Vli-x<x
& 0 < V1 -x(1-+1-x) (luon ding)
Vay0 < f(x) <gx) <1vsi 0<x<1.
Ma f(x) va g(x) dong bién trén [0; 1].

Ap dung két qua 2 suy ra f,(X) < g,(X)

!
I
|
|
Jl_ 1- |1-

Ding thie xay ra khi va chi khi

J1— 1-vVI—x<%x

Vi-x(1-Vi-x)=00x=0Vx=1
Tuong tu

Chang minh rang:

1—]1— /1—\/1—xs‘i/a?

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019
Thi du 34. Giai bat phuong trinh:
«?2+\/ﬁ <*1+\é‘6+m
Loi gidi.

bK: x>-2

XEt J2+x >-1++7+X

<:>1+\/2+x>\/7+x S3+X+2402+X >T+X
sSRix>2X>2.

Tuong tu

M> —1+»\/7+_x

& -2<X<2

D thay ham sé f (X) = «/2 +J2+x va
g(x)=-1+ J7+X cing ddng bién trén
khoang (2;-+00) va nira khoang [2;2).

BPT da cho tr¢ thanh: f,(X) < g,(X)

+Vvsi x> 2thi T(X)>g(x)>2

nén theo két qua 2 c6 f,(X) > g,(X).

+Véi —2<X<2thi —2<0< f(x)<g(x) <2
nén theo két qua 2 c6 f,(X) < g5(X) .

Vay tap nghiém BPT da cho 1a [-2;2).

Thi du 35. Giai bt phuwong trinh:

71+Vl2+«[2+\f2+\f3+x > X

Léi giai.

bK: x>-3

Tgéwgg 199
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XEt —14++/2++/3+ % > X

= 2+\/3+x >X+1

(x<-1
ol x>2-1
243+ x> (x+3-2)°

[x<-1
= {Xz—l

(x<—-1
o {XZ—l o -3<x<1

\/3+x—2<0

Tuong tu—1+«f2+\/3+ X > X

S xX>1

D& théy ham sé f (X) = =1+ 2++/3+X va

g(X) =X cung ddng bién trén

khoang (1; +00) va nira khoang [—3;1).
BPT da cho tro thanh: f,(X) < g5(X)

+Vvsi x>1thi 1< F(X) <g(X)

nén theo két qua 2 c6 f,(X) < g,(X) .
+Voi —3< X <1thi 1> f(X) > g(x) >-3
nén theo két qua 2 c6 f,(X) > g,(X).
+Véix = 1thi f5(X) = g5(X)

Vay tap nghiém BPT da cho la [-3;1)

2 00TOAN HoC

* Clusilpe

L+ 3+ X)(W3+ X =2)(x+2+~/3+X) <0

$6 503 (5-2019)

Thi du 36. Giai bat phuong trinh:
\/2+«@“2+\@l2+\f2+x >14y-1+ 243+ 2x
Lo giai.

bK: -1+242x-3>0

S X2 E .
8
Xét \2+2+x >1++/2x-3

S 2+24 X >2x—2+22x-3
<:>O>2x—4+2\/2x—3—~/2+x

8(x-2
c>0>2(x—2)+2\/%+\)/m
<:>0>(x—2)[2+#]

2J2x=3+\2+x
= X< 2.
Tuong tu M<l+\/2x—3
S X>2
Xét:

l+\/2x—32% oyl

T 128

1Jm/2x—3<E <:>§SX<E
8 8 128

D& thay ham s6 T (X) =»\f2+«/2+x va

g(X) =1++/2x—3 cung dong bién trén
. 3
khoang (2;+00) va nira khoang [E 2) .

BPT da cho tro thanh: f,(X) > g,(X) (1)



Mot s& dang todn cd chird ham hop f(f(...(fx))...))
+Vai x> 2thi 2< f(X) < g(x)
nén theo két qua 2 c6 f,(X) < g,(X) .

- 217 13
+Voi xe| ==—:2 [thi 2> f(X)> x>—
{128 j 0> g0

nén theo két qua 2 mé rong co. f,(X) < g,(X)
That vay do ham sé y=f(x) va y=g(x) cting déng

L 13 . o
bién trén mién H= E;Z va theo trén co:

217 3
A 2 2> f >
Xe [128 j —2>f(x)>g(x)

do ham s6 y=f(x) dong bién nén
= £, =f(f(x))> f(9(x))

Ap dung két qua T (X) > g(x)vei VX e F: ; 2)
co:
f(9(x)) >g(9(x)) =9,(x)

217

Dovay f,(Xx) > X), VX €
ay 2() gz() |:128

’
Béng quy nap c6 f (x) > g, (x),Vx e [217

128

zj.

8 128
13 217\ 3
f.(x)>f,| — |=1,99>0,| — |=—=>0.(X
0202105 0(21) 25 0
Hozc chi cin danh gia:
217\ 3

f.(X) >3 > —2>0.(X
0>3> 0 57 1=22 0,09

+vai x=2 thi f3(x) = g3(x)

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Vay tap nghiém cua BPT:

\/2+~f2+\/2+\/2+ X >1+—-1+2¢-3+2x

13
12
8
*Tir cach chung minh két qua 2 mé rong thay
{ 217

X 13 )
;2 | latap conthucsycua | —;2 | nénta
128 8
o 217 T
tam coi khi xétX €| ——;2 |vAnlaxét | —;2
128 8

thi qué trinh chirng minh két qua 2 mo rong nhu 1a
chang minh két qua 2.

Viéc phat biéu két qua 2 ma rong xin danh cho ban
doc.

Xin gigi thiéu céch giai khéc thi du viét thém dau
tién :

Thi du 1. Cho f (x) = X +%x—l.

Giai phuong trinh: f g, (X) = X. (1)
Loigidi.
Ta c6 bang bién thién ham sb f(x) nhu sau:
X —0 1 +00
4
f(x) +00 +00
17
Do f(x)z—% v6i  moi x € Rnén
17
X = f40,(X) > ——=.VX.
1982( ) 16
“THI:Xét x € [- 5 —3)

T bang bién thién c6 f(x) nghich bién trén nira

khoang [—— ——) vacotapgiatrila[—— ——)
c[-% ——) Ap dung két qua 1 trén khoang xéac

dinh [_E; _Z) taco

(D) & fr(x) =x

ToAN Hoc 201

S6 503 (5-2019) “Clusilré




(x2+= x—l)2 (x+ x—1)—1—x(2)

(2)4:»§(x+ DRx+1D2x2—x—2)=0

x=-1
[ _ 1
(:| =73
|l 1417
x:
4

Dox € [—%; —%) nén (2) c6 3 nghiem la

1-17
YR

1
x=—-1x= —ixX=

» TH2:Xét x € [—7; +00)

Tir bang bién thién ham sé f(x) suy ra tap gié trj

7

cisa ham s6 f(x) khi nay 14 [— 2 ; +o0).

Xét f(x)>x<:)x2+%x—1>x

1++17
ox >
4
, 1
f)<x—=x*+-x—-1<x
xZ—1 2
7
1_ 1++17
=1—1_x< 4
x>—
=72
- 1x2—Z 2+ 1> 1
f(x) = Z<—’x Ex =72
1
¥z —1+44/13
X =
4
1
) < 1x=2— <—1+\/ﬁ
flx 4 4
+voi —2 < x < 24

f)<—;<x

20 Z2ToAN Hoc

* Clusilpe
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. —1+V/13 N
+Voi +T\/_ <x< thi

1+v17
4

1++/17
4

1
—ZSf(x) <glx)=x<
Nén theo két qua 2 mé réng c6
fl982(X) < gl982(x) .

That vay

do ham sé y=f(x) va y=g(x) cting ddng bién trén
1 1+\/_

mién H= ) va theo trén cé:

V6i _“;m <x< ”Zﬁ thi

1++/17
4

—%Sf(x)<g(x)=x<

do ham sé y=f(x) ddng bién trén [—%; +00) nén
f(x) = F(f () < fgx))

1+\/_

Do f(x) < g(x) khi —- < < nén:

) < g(g(®) = g.(x)
Do vay f,(x) < g,(x)
Bang quy nap O fiog, (x) < g1og2 (X) = x

1+\/_ 1+J_

+Véi x >

thi f(x) >x=gx)>

Theo két qua 2 suy ra f,gg, (X) > 066, (X) =X

L. 1+V17
+Véix =

Vay PT da cho c6 4 nghiém la

— liy= -t 1—V17 _ 1+/17
X = X = 3 ,,X =T X =
Thi du 37. Giai bat phuong trinh:

l+\/fl+ 2-3+2x > §/6+$6+ X

Léi giai.



Mot s& dang todn cé chird ham hop «

DK:—1+2\/—3+2x20@x2§

Xét1+vV=3+2x>V6+x (¥
PatV6+x=a>1
(*)@1+m>a
@M>a—1
©2a%—15> (a — 1)?
©@-2)2a*+3a+8)>0ca>2

>x>2

Vayl+vV—3+2x>V6+xex>2

Tuong tu
1+V=3+2x<V6+x

13

R a=X <2
38

=8

Xétf(x) =1+vV-3+2x,gx) = V6 +x
BPT di cho tré thanh: £, (x) > g,(x)
+Véix > 2thi f(x) > g(x) > 2

Theo két qua 2 c6 £, (x) > g,(x)

—3+2x>—<:) > 27

* X6t F(x) =1+ -

13 217
f(x)—1+\/—3+2x<—<:)§ x<ﬁ

+V0|—<x<£th

() < f; (i;;) :

<3/6+3\f 9: (%) < 200

+ Vi %: < x < 2 thi theo trén cé

f(...(f(x))...

)

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

13
gﬁf(x) <gx)<?2

Ta chtng minh: f,(x) < g5 (x)
(két qua 2 mo rong)

That vay

Do trén cd

13

gﬁf(x) <glx)<?2

Ma f(x) dong bién nén

L) = f(f(x)) > f(g(x)
Ap dung két qua

%S x<2c6f(x) <gx)
Thi tir

2<f@) < g <2tace:
fg(x) > g(g(x)) = g2 (x)
T do suy ra: f,(x) < g,(x)
+ voi x=2 thi f,(x) = g,(x)

Vay nghiém BPT da cho la: x > 2

Thi du 38. Giai bat phuong trinh:

1+-1+24=3+2x <14+ {14+ X
L&i giai.

DK:—1+2\/—3+2x20(:>x2§

Xét1+vV=3+2x > V14 +x (¥
Pat V4 fx=a>1
(x)e1++2a*-31>a

o+2at—-31>a-1

& 2a* - 31> (a — 1)?

S6 503 (5-2019)
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e @-2)Qa*+4x>+7a+16) >0 a> 2

>x>2

Viyl4+v=33+2x>Vid+txox>2

Tuong tu
1+V=3+2x < V14 +x

13
=R
X_8 8

Xétf(x) =1+vV-3+2x,g9x) = Vid +x

BPT da cho trg thanh: f;(x) < g, (x)

<x<2

+Vé6ix > 2thi f(x) > g(x) > 2

Theo két qua 2 c6 £, (x) > g,(x)

* X6t f(x) =1+ —3+2x>—(:) >%

13 217
f(x)—1+\/—3+2x<—4:)§ x<m

+V0|—<x<£th

1200 < £2(55) =3

< ’14+ 4\/; 92 (%) < 92(%)

+ V6i % < x < 2 thi theo trén c6

13
gsf(x) <glx)<?2

Ta chtng minh: f,(x) < g,(x)
(két qua 2 mé rong)

That vay

Do trén cd

13
gsf(x) <glx)<?2

Ma f(x) dong bién nén

204Toé§6+1|§

$6 503 (5-2019)

fa(x) = fF(F () > f(g(x))
Ap dung két qua

%S x<2cf(x) <gx)

Thi tir
2<f) <g@) <2tace:

flg(x) > g(g(x)) = g2(x)
T d6 suy ra: f,(x) < g,(x)
+Vvéi x=2 thi f,(x) = g,(x)

Vay nghi¢m BPT da cho la: - < x < 2
Céc BPT tuong tu:

14y—1+2y-3+2x >4[8+44B+4x
14y—-1+2y=3+2x >4/6+54/6+5x
l+\/fl+2\/73+;2x£§/4+2.m
l+\ffl+2m Sil'2+3.m

Thi du 39. Giai bét phuong trinh:

2+\@27\f§+\j‘f\f§+x >\f72+4\f72+_4x

Loi giai.
PK: X >/2.
Xét 2+\/—\/§+x >—2+4x

<:>..<:>x<2+\/§.

Tuong tu 2+«/—\/§+x <+J-2+4x
&S X> 2+\/§

BPT da cho c6 dang: f2 (x) > gz(x)

Xétf(x) =2+vV—V2+x9(x) =vV-2+ 4x



Mot s& dang todn cd chird ham hop f(f(...(fx))...)) Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

+Voix > 2+ /2 thi Theo kétqua 2 suyra f,(x) < g,(x)

2+V2 < f(x) < g(x) +Voit<x <24V2thi
=

Theo kétqua 2suyra f,(X) < g,(x) 1
24+V2> f(x) > gx) z5
+V6iV2 < x <2+ V2 thi

Theo két qua 2 suy ra f,(X) > g,(X)

242> > > [4V2-2>42
fx)>gx) \/— +Voix =2 ++/2thi f4(X):g4(X)

Theo kétqua 2 suyra f,(X) > g,(X) 1
Nghigm BPT la2 < x <2 +v2

Nghiém BPT1avV2 < x <2 ++2 ) o
Thi du 41. Giai bat phuong trinh:

{‘/5+12.\4/5+12.\4f5+12x <X

Thi du 40. Giai bat phuong trinh:

1+ \/1+ 2\f1+ 2\/1+ 242x-1 > x

Loi giai.
Loi giai.
ol giai 5
PK: X2 ——.
1 12
PK: XZE.
Xét 45+12x > x
Xét 1++/2x—1>x < f2x-1>x-1 _
x<0
Xx-1<0 | (x>0
o (x=1>0 I 5+12x > x*
2X—1>(X—1)2 _X<O
& x=0
S ox<2+2 5 )
| (0> (X" =2x=1)(X" +2x+9)

Tuong tu 1++/2x—1 < X
<:>...<:>x<1+\/§

<:>x>2+«/§

Tuong tu 45+12x < x
BPT da cho c6 dang: f,(X) > g,(X)

<:>x>1+«/§

Xétf(x)=1+vV2x—1;9(x) =x
o BPT da cho c6 dang: f,(X) < g,(X)
14 cac ham sb dong bién .

7 _ 4 . _
V6 x> 2 + V3 thi Xétf(x) =V5+12x;9(x) =x

la cac ham s6 dong bién .

2+V2 < f(x) < g(x)

S6 503 (5-2019) ngl'tllbll-lt?;g 2 O 5



+Voi x > 1+ /2 thi
1+V2< f(x) < gx)

Theo kétqua 2suyra f,(X)<g,(x)

+Véi—%§x<1+\/§thi

14V2 > f(x) > gx) ZI—;

Theo kétqua 2suyra f,(x)>g,(x)
+Voix =1+v2thi f,(X)=9,(x)
Nghiém BPT lax > 1 ++/2

Thi du 42. Giai bat phuong trinh:

f/2+5\f1+ 232 +5J1+2x >X

Léi giai.

1
PK: X>——.
2

Xét «3/2+5\/1+ 2X > X < 51+2x > x°* =2

& 0> X —5X—2+5(x—+/1+2x)

Tuong tu

Y2451+ 2x <x = x>1++2
Xét f(x) = 3\/2 +5v1+2x;9(x) =x

la cac ham s dong bién. BPT c6 dang:
f,(x) 2 9,(x)

+Voix > 1+ V2 thi

1+V2 < f(x) < g(x)

Theo két qua 2 suy ra f,(X) < g,(X)
+V6i -2 < x <1+ V2 thi
1+vV2> f(x) > gx) 2_71

Theo két qua 2 suy ra f,(X) > g,(X)
+Véix =1+v2thi f,(X)=0,(X)

Nghigm BPT la —> < x < 1++v2

Thi du 43. Giai bat phuong trinh:

\/2+4\/—1+2«§2+4m > X
<:>O>(x+2)(x2—2x—l)+5(x+«/l+2x) Lo gii
<:>0>(x—\/1+2x)[(x+2)(x+\/1+2x)+5} ok x> L

X2

©0>(x—\/l+ 2x)[(x+l)2 +4+(x+2)\1+ ZX]
& 0> x—+1+2x

Xét «f2+4\/—1+ 2X > X <> d2x—1> x> -2

& 0> X —4x+2+4(x-1-+/2x-1)

0> (x—l—\/Zx—l)(x—lJm/Zx—l)
—%3x<0 +4(x-1-+2x-1)

= x>0 <:>...<:>—££x<1+\/§
{ = 2 0> (x-1-2x=1) x+3+2x1]

< J1+2X > X

1+2x < x?

206T&ng N Hoc
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Mot s& dang todn cd chird ham hop f(f(...(fx))...))

< 0>x-1-/2x-1

A2x-1>x-1

—lsx<1
2

1 (x>1
2x < (x-1)°

@...©%§x<2+\/§

Tuong tu

\/2+4\/—1+2x < xc»x>2+\/§
Xétf(x) =v2+4v—-1+2x;9(x) =x

la cac ham s dong bién. BPT ¢6 dang:
f,(x) > 9,(x)

+Véix > 2 + V2 thi

2+V2 < f(x) < g(x)

Theo két qua 2 suy ra f,(X) < g,(X)
+V6I =< x <2+V2thi

24+V2> f(x) > g(x) z%

Theo két qua 2 suy ra f,(X) > g,(X)
+Vsix =2+v2thi f,(X)=0,(x)

Nghi¢m BPT las <x <2 +v2

Thi du 44. Giai bt phuong trinh:

\fl+«fx+1+\f2x+l +\/1+ 20X +1+22x+1 > X

Léi giai.
1

PK: X>—= .
2

Xét X +1+2x+1> X(*)

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019
+Véi x < 0 langhiém cua (*)

+Vé6i x =0

(*) & 3x+2+2/(x+1)(2x +1) > x°
(*) & 2J(x+)(2x+1) > x* —3x—2(**)

3+V17

+V6i 22> x > 0 thi VP(**)<0<VT
Vi x>

(%) <> 42X +3x+1) > (x* —3x—2)2

<0< x?(x* —6x—3) <0< (x*—6x—23)

3++/17
3+2V3>x> 5

Vay Jx+1++/2x+1> x

<:>3+2\/§>x2—%

Tuong tu\fx+1+\/2x+1<x
= x>3+2J§

Xétf(x) =vx+1+V2x+1,g(x) =x
la cac ham s ddng bién. BPT c6 dang:
f,(x) > 9,(x)

+V6ix > 3+ 2v/3 thi

34+2V3 < f(x) <g(x)

Theo két qua 2 suy ra f,(X) < g,(X)

+V6i = <x <3+2V3thi

342V3>f(x)>gx) =0

ToAN Hoc 207
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Theo kétqua 2 suyra f,(X) > g,(X) fa(x) > g2 (x)

o1 _
#V6ix =3 +2V3th f,(X)=0,(X) *V6ix = thi f(0) = g200).

i ; Nghiém BPT da cho la x < 2.
NghlémBPTIa—%Sx<3+2\/§. ghiem acholax <3

. Thi du 45. Cho x la sé thyc thoa man x < 1. Chin
Thi du 44. Giai bat phuong trinh: | du 45. Cho x'la so thuc thoa man x < 1. Ching

minh
log, (1+3'°g“(1’9 )) > 4X. ! >1-Y1—x
1+ [1-———
Loi gidi W=
BPT tuong duong Loi giai
logi(1+9°9160+9) > x (1) Xt f(x) = ——vag(x) =1-VI—x

1+VI—x

Co =1 1 + 9%) va g(x)=x . N .
fG) = logae( ) vagR) la cac ham sé cung ddng bién trén nira khoang

1a cac ham sb dong bién. .
0 dong bie (—o0;1] VA c6 tap gid tri 1an luot 14 (0;1], (—o0;1]

BPT(1) c6 dang

, 1
Xetm>1—v1—x

f2(x) > g, (x)

Xétlogis(1+9%) > x

e©1>(1-vVi-x)(1+V1-x)

149> 165 e1>x

Vi moi x théa méan x < 1taco f(x) > g(x) nén

1 1
2 g theo két qua 2 ta c6:

=(i0) +(5) > 1= (59

1
(:)x<5.

*(5e)
f3(x) > g3(x)

1
= >1—8\/1—x

Tuong tu
e o
1 s

logis(1+9") <xeox> >

V6i x=1 dé thay
+V6ix > Sthi 2 < f(x) < g(x)

1
=1-V1—x
1+ f1 SN S—
Theo két qua 2 ta dugc -
1+V1-x
f2(x) < g2(x) )
Vay——L  >1-Y1—x

L 1,51 BRI P PP S
+Vor|x<§th|5>f(x)>g(x) it 1_1+\11ﬁ

Theo két qua 2 ta duoc

2 O 8T0éN HOC $6 503 (5-2019)
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Mot s& dang todn cd chird ham hop f(f(...(fx))...))

chay:

g1(x)=1-V1-x

gz(x)=1—\/1—(1—\/1—x)=1_‘{/m

gs(x)=1—\/1—(1—4\/1—_x):1_%/m

Thi du 46.
1)Choa = 0va b < 1. Ching minh

1

1+a [1- !

1

Ira 1= 7%

2)Cho 0 < x < 1. Chirng minh

1

1
1+x% |1- —
4 [ —
+x% 1 l+x4.\/1—x

3)Cho x < 1. Ching minh

>1-x".Y1-x

>1-3a.Y1-b

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019
©1>(1-aV1i-b)(1+aV1-D)
& 1>1—a?(1 - b) (luon ding)

Véi moi bthoa mén b < 1taco f(b) > g(b) nén
theo két qua 2 ta co:

f3(b) > g5(b)

1
& >1-3a.¥1-b
1
14+a [1-————
1
\/ 1+a'\ 1_1+a.ﬂ

Vay

1

>1-/a%.¥1-b
1
1+4a |[1—-———
1
\/ 1+a'\ =TV

Ping thic xayrae a =0V b = 1.

2) Ap dung két qua cau 1 voi
a =x* b = x ta duoc:

1
>1-x".Y1-x

1
>1-x"V1—x
1
14x8 [1—-———
1
\/ Tt - i

Loi giai
1)Dé& thay a = 0 hoic b = 1 thi

1

1
14a. [1—-———
T
\j Ha v

Xéta>0vab<1

F(b) = 1+a.1¢m vagh)=1-vi—b

la cac ham s6 cung dong bién trén khoang
(—o0;1) va c6 tap gia tri lan luot 1a (0;1), (—o0;1)

. 1
Xet1+a.m>1—b\/1—b

=1=1-3a’.¥1-b

1
1+x% |1- —
4 - =
x5 1 14+x%T—=x

Piang thec xayrae x =0V x = 1.

2) Ap dung két qua cau 1 voi
a =x8; b = x ta duoc:

1 8

>1—x'
1
1+x8 |[1-—- ——
14x8. 1-—g——
1+x°V1—x

Thidu47.Choa >1;b = 0vac < a.Chuang

minh
a f
>1—-—b. Ja—1+bva—c
1 +b'\Ia_ 1+bAa—c

Léi gidi

1—x

Tgéwgg209
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D& thiy b = 0 hoic ¢ = a thi

a

a
1+b'\'a_1+b.\/ﬁ
>1—b. /a—1+b\/a—c

+Xéth >0vac<a

=a=>1-b.va—-1

f(c) = 1+bj/ﬁ vag(c)=1-ba—c

la cac ham sb cung ddng bién trén khoang
(—o0;a) va c6 tap gid tri lan luot 1a (0;a), (—o0;a)
Xét —— J_ >1-bVa—c
sa>(1-ba—c)(1+ba—rc)
©a>1-b%*(a—rc)

(luon dang vi1l —b%(a—c) <1< a)

taco f(c) > g(c) nén theo két qua 2 ta co:

f2(c) > g2(c)

>1—-b

>1-b

a—1+bva—c
1+b.

1+b
Ping thac xayrae b =0V ¢ = a.

Téc gia: Vi Hong Phong THPT Tién Du sé 1,Béc Ninh.

Thidu 48. Cho 0 < x < 1. Ching minh

> 1— |1— J1—-V1—x

2+ 1- o=

Léi giai

21 (0TOAN Ho

crusuu;

$6 503 (5-2019)

a—1+bva—c

=
. -

. 2 N
Xét f(x) = 2+mvag(x) =y1-+v1—-x
la cac ham sb cung ddng bién trén doan [0; 1]

va 6 tap gia trj lan luot 1 [g ; 1] L [0;1]

Xét 1—-+V1—x

2+J_

Datvl—x =a €[0;1]

Suy ra

2 > VT
2+a -
S =21
2+a)? “

©R2+a)i(1-a)<4e—-a*(3+a) <0(d)

Vi moi x € [0;1] tacod f(x) = g(x) nén theo két
qua 2 ta co:

f2(x) = g2 (%)

2
& ———> [1- [1-

’ 2
z+ 1_2+m

Ping thirc xay ra © x = 1.

1-+vV1-—x

Thidu49.Chom >2wva0 < x < 1.Ching minh

m
= 1—\/1— 1—-vVl—x
m
m+ 1_m+v’ﬁ

Léi gidi

7 _ m N _ _ —
Xét f(x) —m+mvag(x)—\/1 V1—x
la cac ham sb cung ddng bién trén doan [0; 1]

va c6 tap gié tri lan luot 12 [mlﬂ 1] ,[0;1]

Xét \/T_\ll—\/l—x




Mot s& dang todn cd chird ham hop f(f(...(fx))...))
Pitvl—x=a €[0;1]
Suy ra

>Vl—a

m+a
m2

S —-—=2=>1—-a
(m + a)?

o m+a)?(1—-a) <m?
ea[m2-m)+a(l—-2m—a)] <0(ld)

Véi moi x € [0; 1] tacod f(x) = g(x) nén theo két
qua 2 ta co:

f2(x) =2 g2(x)

m
S > 1—\/1—’1—\/1—x
’ m
m+ 1_m+\/1—x

bing thirc xay ra © x = 1.

Thidu50.Chom >2n>0va0 <x <1.Chtng
minh

m
= 1—\/1— 1-v1l—-x
m

m+n |[1— ——
m+n,V1—x

Loi gidi

7 m N
Xét f(x) —mvag(x) =y1—-v1-—x
1a c&c ham sb cung ddng bién trén doan [0; 1]

va c6 tap gia tri lan luot 1 [ﬁ ; 1] [0;1]

Xét —"—>1-/1—x
m4na/1-x

batvli—x=a €[0;1]

Suy ra
m
>+vVl—-a
m+ na

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

m2
=1—-a

< (m+na)? —
© (m +na)?(1 —a) < m?

& a[m(2n —m) + an(n — 2m — an)] < 0(ld)

Vi moi x € [0;1] tacod f(x) = g(x) nén theo két
qua 2 ta co:

f2(x) = g (%)

m ’
= > |1- (11— /1—-+vV1—x
m
m+n. ’1—7m+n‘ s

Ping thic xay ra © x = 1.

Thi du 51. Cho x < 1. Chang minh

2 8

>2-V2-—-x

Léi giai

Xét f(x) = %vé\ gx)=2-v2—x

la cac ham sb cung ddng bién trén (—oo;1]

va c6 tap gid tri lan luot 12 (0;1] va (—oo;1]

. 2
Xetmzz—\/z—x
PitvV2—x=a=1
Suy ra

>2-
1+a @

©R-a)(14+a)<2
© a(1 —a) < 0 (luon dang)

Vi moi x < 1tacd f(x) = g(x) nén theo két qua
2 ta c0:

f2(x) = g (x)

Tgéwgg 211
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PN >2-32—x

1+ [2- 2
1+ (2

2
1+vV2—x

Ping thic xay ra © x = 1.

Thi du 52. Cho —2 < x < 2. Chttng minh

2
+2 2— |2—02—V2—x
1+ [2- ——

1+V2—x

Pang thirc xay ra khi nao?

Lo giai
Xét f(x) = 2 vag(x) =y2-+v2—x

1+V2—x

1a cac ham sb cung ddng bién trén doan [—2; 2]
va cd tap gid tri lan luot 14 [2; 2], [0;v2]

, 2
XethZ V2—+vV2—-x

Pitv2 —x =a €[0;2]

Suy ra
2 > \ViTa
14+a™ —

@mzz—a
e(1+a)?@2-a)<4
e —(a—1)*@2 +a) <0(ld)

Vi moi x € [—2;2] tacd f(x) = g(x) nén theo két
qua 2 taco: f,(x) = g,(x)

2
&————> [2- [2- /2—\/2—x
1+ [2- —2
1+V2—x

bing thirc xay ra  x = 1.

21 2TOAN HOC

* Clusilpe

$6 503 (5-2019)

Thi du 53.

a)Cho 0 < x < 1. Chang minh

1+ |[1———
V1+V1—x

b)Cho x < 1. Chitng minh

i 3
1- 1— J1-Vv1—x

1 ’
>
3
14 [1-7——
J1+V1—x

Léi giai

, 1 N
a)Xeét f(x) = mvag(x) =y1-+1-x
la cac ham sb cung ddng bién trén doan [0; 1]
NN ., Y N 1
va c0 tap gia tri lan luot la [\/—7; 1] ,[0; 1]

. 1 /
[ —— — —
Xet W e 1-v1—x

(:)12\/1—\/1—x.\/1+\/1—x
©1>Vxe 12> x(ludn ding)

Vi moi x € [0;1] tacod f(x) = g(x) nén theo két
qua 2 ta co:

f(0) =z g.(x)

1
=4 > |[1—- |1— |J1—-+v1—x

1
1+ [1-—
\/ 1+V1—x

Pang thic xay ra © x = 1.

Téng quat

Cho 0 < x < 1 vak,i la céc s6 nguyén duong.
Chung minh



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Chiang han:

1)Cho 0 < x < 1. Ching minh

4
1 4’
= 1—\/1— 1—-+v1—x
‘1 f1 L
+ T =

2)Cho 0 < x < 1. Ching minh

1 ¢ 8 6
> [1—- [1- /1—8\/1—x

1481 ———
1+81=x

6

Chwng minh

X6t f(x) = ————vag(x) = V1- V1%

,1+2\/l 1—x
1a cac ham s6 cung ddng bién trén doan [0; 1]

va c6 tap gié tri lan luot 12 [% 1] ,[0;1]

; 1 2k i
Xetn+ = 1-— 2\/1 — X
1+%41=x

2k . 2k .
1> \/1—Zx/‘1—x. \/1+2\/l1—x

2k 2i 2
1= |1- ’(1 — X)” (ludn ding)

Vé6i moi x € [0;1] tacd f(x) = g(x) nén theo két
qua 2 ta co:

f2(x) = g, (x) hay

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

2k 2 2k )
> 1—\/1— /1—2\/‘1—x

bing thic xay ra © x = 1.

b)Xét f(x) = g——=Va g(x) =1 - VI-x

la cac ham sb cung ddng bién trén nira khoang
(—o0;1]

va c6 tap gid tri lan luot 13 (0;1], (—o0;1]

Xét——> /1 -1 —x

1+V1—x

(:)123\/1—\/1—x.i/1+\/1—x
© 12> Yx e 1= x (ludn ding)

V&1 moi x € (—oo;1] taco f(x) = g(x) nén theo
két qua 2 ta co:

f2(x) = g2 (%)

iy 1 .
* © i
Ping thirc xay ra & x = 1.

Téng quat

Cho x < 1. Ching minh

Tgéwggzw
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Chieng minh

Xét f(x) =

6t f(x TV Y
1+"V1—x

vagx)=""V1-41-x

la cac ham s6 cuing dong bién trén (—oo;1]

va c6 tap gid tri lan luot 12 (0;1], (—oo0;1]

i 1 2k+1 :
Xt ———=> \/1—2\/l1—x
2k+1, 2
1+°V1—x

2k+1 2k+1

1-3Y1-x

+41—x

2ke+1 y 5
o1 1- ’(1 — x)” (luon ding)

Véi moi x € (—oo;1] tacod f(x) = g(x) nén theo
két qua 2 ta co:

1>

f2(x) = g,(x) hay
1

2k+1 1+ 201 — 1

2kt 2 2k+1 ]
> 1— [1- /1—2«/‘1—x

Thi du 54. Giai bat phuong trinh:

1
> |1-— [1—J1—-vV1l—x
1+ —
1+V1—x
Loi giai
Pk:x € [0;1]
D& thiy f(x) = 1+¢1m vagx) =VJ1-vi—x

214ToéN

u51t5

$6 503 (5-2019)

la cac ham sb cung ddng bién trén doan [0; 1]
N Y L1
va c0 tap gia tri lan luot la [E; 1] , [0;1]

1Jﬂ/_>\/1—\/1—x

e1> /1—\/1—x(1+\/1—x)

@1>J1—m.J1+\/1-x.J1+\/1-x

Xét

el1>Vx. [1+V1—x
e1>x(1+V1-x)
ol—-x>x.Vvl—x

e(1-x)?>x*1—-x) véix<1

ol-x>x*’e0>x*+x-1

—-1++5

S1l>x>
x 2

+V6i 0<x < 1+\/—

tacd —— > f(x) > g(x) = 0 nén theo két qua 2
thi fz(x) > g, (x).

—1+/5
2

+Véi 1> x>

taco Y8 < f(x) < g(x) < 1 nén theo két qua 2
thi fz(x) < g2 (x).

+V6ix=1V x = ”f

thi f5(x) = g2 (x).



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

BPT da cho c6 dang:

f2(x) = g,(x).

Suy ra

O PR P P
1+ /1—”;17_

(:)xe[ J”/_] U {1}

Thi du 55. Giai bat phuong trinh:

! > 1—j1—/1—m

1
2 1-—
\/ * V24+VI—=x

Lai giai
Dk:x € [0;1]
D& thiy f(x) = ﬁva g =VJ1-vI—x

1a cac ham s6 cung ddng bién trén doan [0; 1]

va c6 tap gié tri lan luot 1a [% 1] ,[0;1]

. 1
Xetm>\/1—v1—x

batvl—x =a € [0; 1]

Ta duoc
! > 1
—a
V2+a
1
S—>1-a
2+a

e1>01-a)@2+a)

oadt+a-1>0

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

—-1++/5

l-x=a>
x=a >

—-1++5

Tuong tu

1 [
—_— < [1-V1-—x
2+V1l—x

—-1++/5

o1l>2x>
x 2

1+\/_

+V6i 0<x <

taco 1+‘/— > f(x) > g(x) = 0 nén theo két qua 2

thi fz(x) > g, (x).

+V6i 1=2x >

—1+/5
2

taco —— < f(x) < g(x) < 1 nén theo két qua 2
thi fz(x) < g2 (x).

L. -1
+Voi x =

= g, (x).
Nhu vay

BPT da cho c6 dang:

f(x) =2 g2(x)

—-1++5
X<——"

S0<x<
2

Thi du 56. Giai bat phuong trinh:

1
>
1 1+
2 1-
\/ + \2+\/m

Léi giai

B 1+V1-x

méwgngS

S6 503 (5-2019)



Dk:x € (—o0;1]

1 . 1
V2 +VT—=x va g(x) = 1+VI—=x

D& thay f(x) =

1a cac ham sb cung ddng bién trén (—oo;1]
< PR ., A N i .

va c06 tap gia tri lan luot la (o,ﬁ],(o,ﬂ

BPT da cho c6 dang:

f2(x) = g2(x)
1 1
2+V1—x > 1+v1—x

Pitvi—x =a € [0;1]
Ta duoc

1 1
>
V2+a 1+a

Sl+a>V2+a

©(1+a)i>24+4ao9a’+a-1>0

—-1++/5

T-x=a>
X =a 2

N 1
VY r=—="> 1=

—-1++5

Sx <
X 2
Tuong tu

1
1+v1l—x

1
<
V2+vVl—x
-1++5
(:)12x>T

VoI x < 25

216T06N HOC

“Nsitge

$6 503 (5-2019)

taco 1+\/—

> f(x) > g(x) nén theo két qua 2 thi
falx) > gz(X).

+Vé6i 1=>x > 1+‘/—

1+w/—

taco < f(x) < g(x) < 1 nén theo két qua 2
thi fz(x) < g2 ().

L. 1+\/—
+Voi x =

thi f,(x) = g2 (x).
Nhur vay

BPT di cho:

fa(x) = g2(x)

—1++/5
@xST

chay:

Giai bat phuong trinh:

1 1
24 [1-——=<1+ [1- ———
2+V1—x 1+vl-x

HD: BPT tuong duong

1
+ [1- ——
2+ 1+V1—x

Thidu57.Cho1 < x < 2. Chtng minh

_\/2+«/ﬂ

Léi giai

Xétf(x) =3 - vag(x)—x

3+Vx
la cac ham sb cung ddng bién trén [1; 2]

va 6 tap gia tri lan luot 1 E z] va[1;2]



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

4

Xet3—3+m2x

Ditvx —1=a € [0;1]

Suy ra

4
3———>d’+1
34a

& ..o (1—a)(a® + 4a + 2) < 0 (ludn dung)

Véi moi x € [1;2] tacod f(x) = g(x) nén theo két
qua 2 ta co:

f:(0) = g5(x)

Ding thic xay ra  x = 2.

Thi du 58. Cho 0 < x < 7. Chang minh

tan Esin tan (Esinx) < sin(sinx)
4 4 =

Lai giai

Xét f (x) = tan (sinx) va g (x) = sinx c6

g'(x) =cosx =0
Suy ra f(x) va g(x) la cac ham sb cung ddng bién
trén [0;%] cling ¢6 tap gia tri 1a [0; 1]
Dbat sinx =t € [0; 1]
T L _ TN\ _
tan (Z smx) — sinx = h(t) = tan (4 t) t

h(t) = ﬁ — 1 la ham sé lién tuc trén doan [0; 1]

h'(0). h' (1)<0 suy ra k' (t) = 0 c6 it nhat 1 nghiém
thugc khoang (0;1).

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

T 2 T
21-) sin(-t
h” (t) — (4) (4 ) >0
3(F
CoS (4 t)
suy ra h'(t) dong bién va h' (t) = 0 c6 dung nhat 1

nghiém. Suy ra h(t) c6 2 khoang don diéu (h(x) la
ham s 16m trén [0; 1].)

t 0 to 1

0 0

h®)

h(to)

Suyrah(t) <0,vt € [0;1]

Suy ra tan (% sinx) —sinx < 0,Vx € [0; %]
Suy ra tan (% sinx) < sinx

Vay f(x) < g(x);,Vx € [O;E]

Theo két qua 2 c6

f2(x) < g,(x)
S tan (% sin (tan (% sinx))) < sin(sinx)
Ping thic xay ra & x = 0.

Twong tu

Cho —= < x < 0. Ching minh
tan (%sin (tan (%sinx))) > sin(sinx)
Thidu59. Cho 0 < x < 1.Chtng minh

T T T
tan| —tan|-—tan (— x) <x
4 4 4

Loi gii Xet f(x) = tan (2x) va g(x) = sinx c6
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Suy ra f(x) va g(x) 1a cac ham sb cung dong bién
trén [0; 1] cung co tap giatri la [0; 1]

h(x) = tan (%x) —-x

h (x) = % — 1 la ham sb lién tuc trén doan [0; 1]
cos (ZX)

h'(0). h' (1)<0 suy ra k' (x) = 0 c6 it nhét 1 nghiém
thudc khoang (0;1).

2 sin()
cos? Gx) -
suy ra h' (x) ddng bién va h' (x) = 0 ¢6 dung 1

nghiém. Suy ra h(x) c6 2 khoang don diéu (hay rd
hon 1a h(x) ham sé 16m trén [0; 1].)

' (x) =

[y

X 0 X

0 0

h(x)

h(xo)

Suyrah(x) <0,vx € [0; 1]

Suy ra tan (%x) —x<0,Vxe [0;%]

Suy ra tan (%x) <x
Vay f(x) < g(x); Vx € [0; 1]
Theo két qua 2 c6

f3(x) < g5(x)

Hay

T T T <
tan Ztan Ztan (Zx) <x
Pingthic xayrae x = 0;x = 1

Twong tuw

Cho —1 < x < 0. Chang minh

an 1an (Fean(5)) ) 2
21 8TOAN HOC
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Thidu 60. Cho 0 < x < 1. Chtng minh
2

tan <% tan (% x)) <+/2sin <% sin%x)

Loi giai

Xét f (x) = tan (Zx) va g(x) = V2sin (%) c6

fa)=—2t—>0

:
cos? Gx)
g (x) = %cos Gx) >0

Suy ra f(x) va g(x) la cac ham sb cung ddng bién
trén [0; 1] cung co tap gia tri la [0; 1]

h(x) = tan (%x) —V2sin (g x)

h(x) = % - % cos G x) 1a ham s lién tuc trén
doan [0; 1]

T 2 . E
h (x) = M + (%)2 V2sin (%x) >0

m
cos? (— x)
4

suy ra h'(x) déng bién va h' (x) = 0 ¢6 dang 1
nghiém x,trén khoang (0; 1).. Suy ra h(x) cé 2
khoang don diéu va 1a ham sb 16m trén [0; 1].

X 0 Xg

0 0

h(x)

h(xo)

Suyrah(x) <0,vx € [0;1]
Suy ra tan Gx) —x<0,vVx e [0;%]
Suy ra tan Gx) <x

Vay f(x) < g(x); vx € [0; 1]

Theo két qua 2 c6




Mot s& dang todn cd chird ham hop f(f(...(fx))...))
f2(x) < g, (x) hay

T T - (\2m  m
tan (Z tan (Z x)) <+2sin <T stx>
Pangthacxayrae x =0;x =1

Twong tw

Cho —1 < x < 0. Chttng minh

s T \/ET[ T
— — > in| — sin—
tan(4tan(4x)>_\/§sm< 4 sm4x>

Thidu 61. Cho 0 < x < 1. Chatng minh

V2sin <% sin (% sin (sin%x>>> > X
Loi giai Xét f(x) = \/_sm( ) vag(x) =xcé

f(x) = %cos Gx) >0

Suy ra f(x) va g(x) la cac ham sb cung ddng bién
trén [0; 1] cung c6 tap gia tri la [0; 1]

V3
h(x) = V2sin (Zx) —x
B (x) = %cos Gx) — 112 ham sé lién tuc trén doan
[0;1]

h'(0). h' (1)<0 suy ra k' (x) = 0 c6 it nhat 1 nghiém
thudc khoang (0;1).

-2 (g) sin (Zx) <0

suy ra h' (x) nghich bién va h' (x) = 0 c6 ding 1
nghiém trén khoang (0;1). Suy ra h(x) c6 2 khoang
don diéu ( h(x) la ham s6 16i trén [0; 1])

R (x) =

X 0 X 1

h(xo)

N

0 0

h(x)

Suyrah(x) =0,vx € [0; 1]
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Suy ra
M
V2sin (Zx) —x=>0,Vx € [0; 1]

Suyra\/_sm( )>x vx € [0;1]

Vay f(x) = g(x); Vx € [0; 1]
Theo két qua 2 c6

f3(x) = g5(x)
Hay

\/_Sln (Fsm (2\/_517’1 (Slnnx)>> =X
Ping thuc xayrae x = 0;x = 1

Twong tu

Cho —1 < x < 0. Chtrng minh

V2sin (;ﬁsin (;ﬁsin (sin%x))) <x
Thidu 62. Cho 0 < x < 1. Chtng minh

T T T ) T T T
tan <Z tan <Z tan (Z x)>> < 2sin <§ 5L71§szn (E x))
Loi giai

Xeét f(x) = tan( )va gx) = ZSLn( )Cé

fo=—t >y
os?

)

g (x) = gcos (gx) >0

—PI:I

Suy ra f(x) va g(x) la cac ham sb cung ddng bién
trén [0; 1] cung c6 tap gia tri 1a [0; 1]

h(x) = tan (% x) — 2sin (%x)
h(x) =

Toéwggzm
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2
. 2(%) sin(>x 2
h (x)=%+(g) Sln(zx)>0

h'(0). K (1)<0suyra h'(x) = 0 c6 ding 1 nghiém
thuoc khoang (0;1).

Suy ra h(x) c6 2 khoang don diéu (hay ham sb h(x)
16m trén [0; 1] néu ta biét kién thirc vé ham 16i,16m)

X 0 X 1

0 0

h(x)

h(xo)

Suyrah(x) <0,vx € [0; 1]

Suy ra tan Gx) — 2sin (gx) <0,Vx € [O;%]
Suy ra tan (%x) < Zsin (gx)

Vay f(x) < g(x); Vx € [0; 1]

Theo két qua 2 c6

f3(x) < g3(x) hay

T T /[ < 2si T T /s
tan Ztan Ztan(zx) < 2sin gSlTlgSlTl(gX)
Pingthicxayrae x = 0;x = 1

Tuong tu

Cho —1 < x < 0. Chang minh

tan (% tan <% tan (% x))) > 2sin (g singsin (%x))

Thidu63.Cho 0 < x < g . Chirng minh

tan Zszn tan(Zsmx) < 2sin §Sln Zsm(gsmx)

Léi giai

2 2 OTOAN HOC

* Clusilpe

$6 503 (5-2019)

Xét f(x) = tan G sinx) va g(x) = 2sin (% sinx)
cod

=i oy
(E sinx) B

cos?
‘() = Ecos (E sinx) cosx =0
§ ) =5005g =

Suy ra f(x) va g(x) la cac ham sb cung ddng bién
trén [0; g] cling c6 tap gié tri 1a [0; 1]

Dt sinx =t € [0; 1]

tan (g sinx) — 2sin (g sinx) =

h(t) = tan (% t) — 2sin (% t)

’ _ % _E E N 2 A J:a A
h(t) = —COSZ(%:) 5 cos (6 t) Ia ham so lién tuc trén
doan [0; 1]

h'(0). K (1)<0suy ra h'(t) = 0 c6 it nhat 1 nghiém
thuoc khoang (0;1).

2

B 2(%) sin(>t) g2 T

h' () =—(4) n(4 )+—Sin( t) =0
cos? (— t) 18

4

suy ra k' (t) dong bién va h' (t) = 0 c6 dung nhét 1

nghiém. Suy ra h(t) c6 2 khoang don diéu (h(x) la

ham s 16m trén [0; 1].)

t 0 t

[EY

0 0

h(t)

h(to)

Suyrah(t) <0,vt € [0;1]

Suy ra
tan (% Sinx) — 2sin (% sinx) <0,Vx € [O;g]

Suy ra tan (% sinx) < 2sin (% sinx)




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Vay f(x) < g(x);, vx € [0 2]
Theo két qua 2 co

f2(x) < g, (x)

T T |
& tan Zsm tan (Zsmx)
< . 1T . . T[ .
< 2sin Esm Zsm(gsmx)

bing thirc xay ra © x = 0 Vx = %

Cho — < x < 0. Ching minh

a . T . < 2 . a . 2 . g .
tan Zsm tan(zsznx) < 2sin §sm sm(gsmx)

Thidu64.Cho 0 < x < g . Chitng minh

tan <Zsin <tan (Zsinx))) < sin (TZI sin (sin Gsinx)))

Loi giai

Xét f(x) = tan (g sinx) va g(x) = sin (% sinx) co
= cosx

TN 4
Fe= cos? G sinx) =0

N T >0
g (x) = 7 cos (E smx) cosx =

Suy ra f(x) va g(x) la cac ham s6 cung ddng bién
trén [0; %] cling c6 tap gia tri 1a [0; 1]

Dat sinx =t € [0; 1]

tan (% sinx) — sin (g sinx) =

3

h(t) = tan (— t) — sin (g t)

NS

h’(t) =m—

doan [0; 1]

Zcos (%t) 12 ham s6 lién tuc trén
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h'(0). K (1)<0 suy ra h'(t) = 0 c6 it nhat 1 nghiém
thudc khoang (0;1).

. 2 (5)2 sin (E t) n?  m
h(t)=;‘053—(2tjl Tsm( )20
suy ra h'(t) dong bién va h' (t) = 0 c6 dung nhat 1

nghiém. Suy ra h(t) c6 2 khoang don diéu (h(x) la
ham s 16m trén [0; 1].)

t 0 t 1

0 0

h(t)

h(to)

Suyrah(t) <0,vt € [0;1]

Suy ra

tan (g sinx) —sin (g sinx) <0,Vx e [0; g]
Suy ra tan (% sinx) < sin (g sinx)

Viy f(x) < g(x);,vx € [0;3]

Theo két qua 2 c6

f2(x) < g2(x)
© tan (g sin (tan (g sinx))) < sin (g sin <sin (g sinx)))
Ping thic xay ra @ x = 0 Vx = %

Thi du 65. Cho 0 < x < 1. Chtng minh

tan <% tan (% x)) <+/3tan <£§ tan (%x))

Léi gidi

Xét f(x) = tan (Zx) va g (x) = V3tan (%x) c6
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L
cos? (g x)

>0

Suy ra f(x) va g(x) la cac ham s6 cung ddng bién
trén [0;%] cling c6 tap gia tri 1a [0; 1]

Xét

tan (%x) < Vtan (%)

o tan (32 %) < Vatan (%)
Suy ra tant € [0; tan 7|

& tant € [0;2 — V3]

() © tan(3t) < V3tan(2t)

3tant — tan3t 2tant
1—3tan?t ~ 1-—tan’t
cant 3 — tan?t 2v3 -
o tan - <
1 — 3tan?t 1 — tan?t

tan*t + (6vV3 — 4)tan’t + 3 — 2V3 -
(1 — 3tan?t)(1 — tan?t) -

tan*t + (6v3 —

(1 — 3tan?t)(1 — tan?t)

< tant

4)tan’t + 3 — 23
<0

< tant.

(tanzt—(Z—\/_) )(3+2\/_+tan t)

(1 — 3tan?t)(1 — tan?t) =

< tant.

luén dung vi tant € [0; 2— \/ﬂ

Suy ra
tan( )<\/_tan( ),VxE[O;g]

Vay f(x) < g(x); Vx € [0; 1]
Theo két qua 2 c6

f2(x) < g, (x) hay

22 2TOAN Ho
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can (Ftan (1)) <fmn(2 T x))

Piang thirc xay ra © x = 0 Vx = 1.

Thi du 66. Cho 0 < x < 1. Chttng minh

sin (gsingx) > V2sin (% sin (%x))

Léi giai

Xetf(x)—sm( )Vag(x)—\/—sm( )

f(x) = >0,\7’x€(0;g)

2

s (5)

cos

—_—~a

N R

=

L]

g (%) =m> 0,Vx € (o;g)

Suy ra f(x) va g(x) la cac ham sb cung ddng bién
trén [0; 1] cung c6 tap gia tri la [0; 1]

Xét
sm( ) \/_sm( )
& 2sin (% x) cos (% x)Z \/Esin (% x)

@Zsin(%x) [cos(%x) —£ >0 (¥

Do%x € [0;%] nén sin (%x) =0

cos (%x) = E

Suy ra (*) dang.
Vay f(x) = g(x); Vx € [0; 1]
Theo két qua 2 c6

f2(x) = g, (x) hay

sin (g sin%x) > V2sin (27% sin (% x))



Mot s& dang todn cd chird ham hop f(f(...(fx))...))
Ding thac xayrae x = 0 Vx = 1.

Theo két qua 2 c6

f3(x) = g3(x) hay
sin <gsin <gsin (gsinx)>>
> 2sin (% sin (% sin (%sinx)))

Ping thirc xay ra < x = 0 Vx = 1.

Thidu 67. Cho 0 < x < 1. Chang minh

V2sin <%sin (%x)) > 2sin (gsin (g x))
Loi gidi
Xét f(x) = \/_sm( ) va g(x) = 2sin (6 x) cod

w

I\2 -
f()=———=<>0vre (0>
Cosz(Zx) ( 2)
g(x)— En >0,Vx € O;E
ey e

Suy ra f(x) va g(x) la cac ham sb cung ddng bién
trén [0; %] cling c6 tap gia tri 1a [0; 1]
Xét
[ /[
\2sin (Z x) > 2sin (g x)

@sin(3 1—x) \/_sm(Z ﬁx)

= 3sin(73%) - 4 (5”1 (2 )>3

ZZﬁsin(ﬁ )cos(lﬂ2 )

o sin(2 )[3_4<sm(f2x))2_zmos(f_zx)] 20
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s T z T
S sin (Ex) [—1 +4 (cos (Ex)> —2v2 cos (ﬁx)] >0

V6 ++2
o sin (F57) (c0s (73) =5 ) (cos (%)
V6 -2
* 4

)20(*)
Do lﬂ—zx € [0;1”—2] nén sin (f—zx) >0

V6 ++2

4

o () 2= -

Suy ra (*) dung.
Vay f(x) = g(x); Vx € [0; 1]
Theo két qua 2 c6

f2(x) = g,(x) hay

, T (T (T T
V2sin (msm (Zx)> > 2sin (gsm (gx))
Ping thac xayra < x = 0 Vx = 1.

Theo két qua 2 c6

f3(x) = g3(x) hay

\2sin (;ﬁ sin (;ﬁ sin (%x)))
> 2sin (gsin (g sin (%x)))

Ping thac xayra e x = 0 Vx = 1.

Céc bai tap twong tw

1.Cho 0 < x < 1. Chiing minh

\3tan <2\/§tan (2% tan (gx)>> <x
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2.Cho 0 < x < 1. Chang minh

1 T T T
ﬁtan ﬁtan Etan(gx) <x

3.Cho 0 < x < 7. Chiing minh

Stan (Sm <\/—tan ( Smx))) <sin (;sin (sin (g sinx)))

4Cho0 <x < % . Chitng minh

V3tan (— sin <\/—tan ( smx)))

< 2 Zsn 25n (£
s 4Sln 3517’1 sin 6smx

5.Cho 0 < x < 7. Chting minh

1 T | 1 U [T . (T,
Etan 3sin ﬁtan(gsmx) < sin Esm(sm@smx))

6.Cho0 <x < % . Chirng minh

< 2si T . 2si (T[ . )
< 2sin 35171 sin 6smx

7.Cho 0 < x < 1. Chtrng minh

1 T 7 T T
ﬁtan (Wg tan (§X)> < \/§tan (ﬁg tan (gx))
8.Cho 0 < x < 1. Chang minh

Ltom Lta —=tan (ﬂ x)

V3 \3v3 3\/_

T T T
</3tan <m tan (Fg tan (g x)))

224ToéN
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Thidu68.Cho1 < x < 2. Chtng minh

(ﬁ)zx <2 |-2+3V3x—2

Léi giai

(x/i)zx <2 /—2 +3V3x -2
Zx

@%(25) <

o281« /—2 +3V3x—2

Xét f(x) =2 1vagx) =+3x—-2

—2+3V3x -2

D& thay f(x) va g(x) la cac ham s6 cung dong bién
trén [1; 2] cung c6 tap gia tri la [1; 2]

Xéth(x) =21 —3x -2
R(x) =2*"1n2 - _3
2v3x—2

9
h'(x) =2*"t(In2)? + ———>0
) (in2) 4(3x—2)V3x—2

Suy ra h’(x) la ham sb ddng bién trén [1; 2]
Mah'(DA'(2) <0
Suy ra h'(x) = 0 ¢ nghiém duy nhit

BBT

- N

h(xo)

Cha y: néu biét ham 15i,16m thi chi can h”’(x) =
20—1In22+94(3x—2)31—2>0

Suy ra h(x) la ham 16m trén doan [1; 2] ta suy ra bbt &
trén.

Suy ra

h(x) =21 —{Bx—2 < 0.vx € [1; 2]




Mot s& dang todn cd chird ham hop f(f(...(fx))...))
Suyra f(x) = g(x);vx € [1; 2]
Theo két qua 2 c6

f2(x) = g, (x) hay

—2+3V3x -2

-1
o2 1<

Vay

V2)" <2 /—2 +3V3x -2

Ping thirc xay ra e x = 2 Vx = 1.

Thidu 69. Cho 1 < x < 2. Ching minh

2

2
3 - =
3—x

2271 >

Lo gidi
Xét f(x) =2 va g(x) = -

D& thay f(x) va g(x) la cac ham s6 cung ddng bién
trén [1; 2] cung c6 tap gia tri la [1; 2]

Xét h(x) = 251 — 2

3—x
R (x) =2 1n2 — 2
(3-x)?
4
ey — 9x—1 2 _ 2 _*
h''(x) = 2*7*(In2) G2 < 2(ln2) 3 <0

Suy ra h'(x) la ham s6 nghich bién trén [1; 2]
Ma h'(1)R'(2) < 0

Suy ra h'(x) = 0 c6 nghiém duy nhat

BBT
X 1 X 2
h(xo)
h(x) / \
0 0

Cha y: néu biét ham 15i,16m thi chi can h>’(x)<0
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Suy ra h(x) 1a ham 15i trén doan [1; 2] ta suy ra bbt &
trén.

Suy ra

h(x) =2*71 - _Z <0.vx €[1;2]
3—x

Suyra f(x) = g(x); Vx € [1;2]

Theo két qua 2 c6

fo(x) = g2 (x) hay

g7y 2

Ping thirc xayra e x = 0 Vx = 1.
Theo két qua 2 c6

f3(x) = g3(x) hay

Zzzx_l—l—l > Z

Ping thic xayra @ x = 2 Vx = 1.

Thidu 70. Cho 1 < x < 2. Chtitng minh

SRRTR
Loi giai

Xétf(x) = 2 vag(x) =x% +2

D& thay f(x) va g(x) la cac ham s cung ddng bién
trén [1; 2] cung co tap gia tri la [1; 2]

Xét h(x) = 271 — §x3 —§

3
R(x) =2*"1n2 - ;xz
6
h'(x) = 2*71(In2)? — 7x

6 6
R (x) = 2*71(In2)3 - Z< 2(ln2)3 - 7 < 0
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Suy ra h"’(x) nghich bién trén [1; 2]

Suyra
" 6
R &) = 2%-1(In2)? —ox
" 6
<h (1) = (In2)? -5 < 0
Suy ra h'(x) 1a ham sé nghich bién trén [1; 2]
Mahr'(1)h'(2) <0

Suy ra h'(x) = 0 c6 nghiém duy nhét

BBT
X 1 X 2
h(xo)
h(x) / \
0 0

Ch y: néu biét ham 16i,16m thi chi can chang minh
h’(x)<0

Suy ra h(x) 12 ham 15i trén doan [1; 2] ta suy ra bbt &
trén. Suy ra

— x—l_l 3_9 .
h(x) =2 X 7SO.\7’xe[1,2]

Suy ra f(x) = g(x); vx € [1; 2]
Theo két qua 2 c6
f2(x) = g, (x) hay

_ 1/1 6\ 6
2“—1>_(_3 _) 2
2 27\7% 7)) *7

Ping thac xayra < x = 2 Vx = 1.
Theo két qua 2 c6

f3(x) = g3(x) hay

=1, 1/1/1 6\3 6\ 6
22 _12—<—<—x3——> +—> +-
7\7\7 7) 7)) 7

Ping thirc xay ra © x = 2 Vx = 1.

226moRy0c
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Thidu 71. Cho 1 < x < 2. Chitng minh

4 A
\/—2 +3V=2+3x < \/—14 +15V=14 + 15x
Loi giai
Xét f(x) =v—2 + 3xva g(x) = /—14 + 15x

D& thay f(x) va g(x) la cac ham s6 cing dong bién
trén [1; 2] cung co tap giatri la [1; 2]

Xét V=2 + 3x < V—14 + 15x

4 4
e (V-2+3x) < (4\/—14 + 15x)
© (-2+3x)? < —14 + 15x
© 9(x — 1)(x — 2) < 0 ludn ding

Suyra f(x) = g(x); Vx € [1;2]
Theo két qua 2 c6

f2(x) = g, (x) hay

4
J—z +3V=2+3x< \/—14 +15V=14 + 15x

Ping thac xayra e x = 0 Vx = 1.

Thidu 72.Cho 1 < x < 2. Chttng minh

J—2+ 3WV—2+3x < j—6+7v* —6 + 7x
Loi giai
Xét f(x) =vV—2+3xvag(x) =3=6 + 7x

D& thay f(x) va g(x) 1a cac ham s cung ddng bién
trén [1; 2] cung co tap gia tri la [1; 2]

XétvV=2 + 3x < ¥—6 + 7x

o(W=2+3x) <(¥V=6+72)°

& (=24 3x)° < (=6 + 7x)?



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

& ((c—1)(x —2)(27x — 22) < 0 ludn ding
Suyra f(x) < g(x);Vx € [1;2]
Theo két qua 2 c6

f2(x) < g (x) hay

3
J—2+3 —2+3x < J—6+ 7V=6 + 7x
Ping thirc xay ra © x = 2 Vx = 1.

Thidu 73. Cho 1 < x < 2 . Chitng minh

1 3 7
*2+3\/*2+3X§E+ *14‘2. *Z+2X

Léi giai

X6t f(x) =v=2 + 3x va g(x) =§+ /—£+ 2x

D& thay f(x) va g(x) la cac ham s6 cung dong bién
trén [1; 2] cung co tap giatri la [1; 2]

Xét\/—2+3xs§+ /—%+2x
3 7
<:>—2+3x$—5+2x+ —Z+2x

& (x — 1)(x — 2) < 0 ludn ding
Suyra f(x) < g(x);Vx € [1;2]
Theo két qua 2 c6

f2(x) < g, (x) hay

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

1 3 ’ 7
\/—2+3\/—2+3XSE+ —Z+2. —Z+2x

Piang thirc xay ra © x = 2 Vx = 1.

Thidu 74. Cho 2 < x < 3. Chttng minh

\/—6+5V—6+5XS1+\/—2+3.\/—5+3x
Loi giai
Xétf(x) =vV-6+5xvag(x) =1++V-5+3x

D& thay f(x) va g(x) la cac ham s6 cung dong bién
trén [2; 3] cung co tap gia tri la [2; 3]

Xét/—6 + 5x <1+4+/—=5+ 3x

© —6+5x < —4+ 3x + 2V=5 + 3x
& —2+42x <2V-5+3x

& —-1+x<V-5+3x

o x-1)%?<-5+3«x
& (x — 2)(x — 3) < 0 ludn ding
Suyra f(x) < g(x); Vx € [2;3]

Theo két qua 2 c6

f2(x) < g,(x) hay

J—6+5v—6+5xs 1+J—2+3.V—5+3x
Ping thac xayra e x = 2Vx = 3

Thidu 75.Cho 1 < x < 2. Chttng minh

111, 2¢ 2\ 2 1711 . 67 6\ 6
353G +3) +3) 3230567 +3) +3) +3
Léi giai

. 1 2 1 6
Xét f(x) = §x2 +3va glx) = 7x3 +3
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D& thiy f(x) va g(x) la cac ham s cing ddng bién
trén [1; 2] cung co tap giatri la [1; 2]

2513
Xetx+3 7 +

N|o

s —%(335 + 2)(x — 1)(x — 2) = 0 lu6n dang

Suyra f(x) = g(x); vVx € [1;2]
Theo két qua 2 co

f3(x) = g3(x) hay

1 1(1 Z+2)2+2 Z+2>1 1(1 3+6)3+63+6
3\3\3% T3) T3) T3=7\7\7* T7) T7) 77
Pingthic xayra e x =1 Vx = 2

Thidu 76. Cho 1 < x < 4. Ching minh

2

1/1/1 232 2 22>111242424
1(Gx+3) +3) +3) =556 vg) +5) v
Loi giai

7 _ 1 2 2 . _l ) i
XEtf(x)—(§X+§) Vag(x)_sx _|_5

D& thay f(x) va g(x) la cac ham s6 cung dong bién
trén [1; 4] cung co tap giatri la [1; 4]

2
12,4
Xet( x4 ) > x? 43

& —45(x — 1)(x — 4) = 0 luon dang
Suyra f(x) = g(x); Vx € [1; 4]
Theo két qua 2 c6

f3(x) = g3(x) hay

2 2 2 2 2
1 1(1 +2) L2),2) ot 1(1 2+4) LAY L4
3\3\3%73) "3) T3] =5{5* T5) "5) 75

Ping thic xayrae x = 1Vx = 4

22 8TOAN HO
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Thidu 77.Cho 1 < x < 2. Chttng minh

3 3
3

(x—=2)"+2 2;(;(;9(34—;) +§> +§2 (x— 1% +1
Loi giai
Xetf(x) =% +2vag(x) = (x —1)° +1

D& thay f(x) va g(x) la cac ham s6 cing dong bién
trén [1; 2] cung co tap giatri la [1; 2]

Xétoxd +22 (x—1)3 +1

& —2(2x = 1)(x = 1)(x — 2) > 0 luén ding
Suyra f(x) = g(x); Vx € [1;2]

Theo két qua 2 c6

f3(x) = g3(x) hay

3
1/1/1 6\ 6 6
1=Z(=,3 _ _ - > _ 27
7<7(7x +7)+7> +22@-D7 41

Ping thic xay ra @ x = 1 Vx = 2
*Y A —1,3,.083 = (x —2)3
Xetf(x)—7x +7vah(x)—(x 2)° +2

D& thay f(x) va h(x) la cac ham s6 cung dong bién
trén [1; 2] cung co tap gia tri la [1; 2]

Xétzx% +2< (x = 2)3 +2
& =2 —4)(x — 1)(x — 2) < 0 ludn diing

Suyra f(x) < h(x);vVx € [1; 2]
Theo két qua 2 c6

f3(x) < h3(x) hay

3
1/1/1 6\> 6 6
Z(Z(Z,3 42 b 2 < (v —2)27
7(7(7x +7)+7> +oS@-27 42

Pang thac xayra e x = 1 Vx = 2

Bai toan:



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Cho 1 < x < 2. Chang minh

3 3

(x—2)27+2>1 3<1x3+g) +E +§>(x—1)27+1
“7\7\7 7) 7 7

Ta dua vé bai toan 2 bién nhu sau:
Cho a,b 1a s6 thuc khdng am thoa man

a? 4+ 2b% < 3ab . Chitng minh

3 3
— )27 27111353399 6,27
(a—2b)*" +2b 27(7(7a +7b) +7b +7b
> (a - b)? +b*’
HD:Xét b = 0 thay vao gia thiét dugc a? < 0

Suy ra a = 0. Thay vao BT théy ding.

Xétbh # 0.
2ot <3abe (B) —3%42<0
a“+ 2 _a@(E)—E+ <
<=>1<a<2

< <
Chia 3 vé BDT

3
1
(a - 2b)?" + 2b% 7( 3+b +gb9> +§b27
= (a

-b)¥ + b’
cho b%7 va dat% = x € [1; 2]duoc

3 3

1/1/1 6 6 6
— 2)27 > 224342 e - > _1)27
(x—2) +2_7<7<7x +7) +7> +7_(x ¥ +1

Thidu 78. Cho 1 < x < 2. Ching minh

. 111, 2% 2\ 2 .
=27 +225(5(50743) +3) +32 -0 +1

3\3\3 3 3
Léi giai

Xeét f(x) =%x2 +§vég(x) =(x-1)3+1

Dé thay f(x) va g(x) la cac ham s ciing dong bién
trén [1; 2] cung co tap giatri la [1; 2]

Xét%x2 +§2 (x—1)3+1

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019
© —2(3x = 1)(x — 1)(x — 2) = 0 luon ding
Suy ra f(x) = g(x); vx € [1; 2]
Theo két qua 2 c6

f3(x) = g3(x) hay

1 1(12+2)2+22+2>( D7 1
3\33¥ T3) T3) T3=Y

Piang thirc xayra © x = 1Vx = 2
*Xétf(x) = 2x* +2vah(x) = (x —2)% +2

D& thay f(x) va h(x) 1a cac ham s6 cung ddng bién
trén [1; 2] cung c6 tap gia tri la [1; 2]

Xé'[%x2 +§S (x—2)3 +2
& —2(3x = 10)(x — 1)(x — 2) < 0 luon diing
Suyra f(x) < h(x);vx € [1; 2]

Theo két qua 2 c6

f3(x) < hs(x) hay

( 2)27+2>1 1(1 2+2)2+22+2
X =333* T3) T3) T3
Ping thirc xayra @ x = 1Vx = 2

Tuong tu
1.Cho a,b 1a s6 thuc khéng am thoa man
a? +2b% < 3ab . Chung minh

2
1/1/1 2 N2 2 2

1 Z(Z,52 _b2> _b4 —b8> _ 8 b8
3<3<3a +3 +3 +3 > (a—hb)°+

2.Cho 1 < x < 2. Chang minh

2

( 2)“5+2>1 1<1 Z+2>2+2 +2>(
* =3\3\3* T3) T3) T3=¥

Léi giai

- +1
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1)Xét b = 0 thay vao gia thiét dugc a? < 0

Suy ra a = 0. Thay vao BDT thiy dung.

Xétb # 0.
2ot <3abe (B) —3%42<0
a+2b_a<:>(5)—5+ <
®1<a<2

<3S

Chia 2 v BDT

2
1/1/1 2 N2 2
22242 £ 2p2 24 218 (g —p)8 8
3(3<3a +3b)+3b)+3b =2(a-b)°+b
cho b2 duogc

1 1(1(a)2+2>2+2 2+
333/ T3) T3

Bét% = x € [1; 2]. BDT cin chung minh tro thanh

22(3—1)8“

2

1/1/1 2% 2 2
(242 2 Zs(x—1)8
3<3(3x +3) +3> +3_(x D% +1

Xétf(x) =3x* +2vag() = (x—1D? +1

D& thay f(x) va g(x) la cac ham s6 cung dong bién
trén [1; 2] cung co tap giatri la [1; 2]

Xét%xz +§ >(—1)72+1

e —g(x —1)(x — 2) = 0 luon dung
Suyra f(x) = g(x); vVx € [1;2]
Theo két qua 2 c6

f3(x) = g3(x) hay

! 1(1 2+2)2+2 2+2> D8 +1
3\33* T3) *3) t3=2&-D

Ping thirc xay ra e x = 1 Vx = 2

Vay
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1/1/1 , 2 N 2\ 2

I ey —h2 —n4 —_hn8 _ 8 8
3<3(3a +3b) +3b) +3b >(a—-b)®+b
Ping thirc xay ra < a = b Va = 2b

2)

) 1 2,
Xetf(x)=§x2+gvag(x)=(x—1)5+1

D& thay f(x) va g(x) la cac ham s6 cing dong bién
trén [1; 2] cung co tap giatri la [1; 2]

Xétzx? +22 (x—1)5 +1

& —1@-DE-2)Gx* - 622 +6x-1) 20
&1 -Dx-2)EEX’—6x+5)+x-1)20
lu6n dung

Suyra f(x) = g(x); Vx € [1;2]

Theo két qua 2 c6

f3(x) = g3(x) hay

! 1(1 2+2)2+2 2+2> 1125 +1
3\33*" t3) *3) F3=2&-D

Ping thic xayra e x = 1 Vx = 2
*Xétf(x) = sx* +2vah(x) = (x —2)° +2

D& thay f(x) va h(x) la cac ham s6 cung dong bién
trén [1; 2] cung co tap gia tri la [1; 2]

Xét%x2 +§S (x—2)°+2
& —2(x— 1D —2)(3x® - 21x% + 51x — 46) < 0

& —%(x —1)(x — 2)[3x%(x — 2) + 15x(1 — x) + 36x
—46] <0

luon dung

Suyra f(x) < h(x);vx € [1; 2]



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

Theo két qua 2 c6

f3(x) < h3(x) hay

( 2)125+2>1 1(1 2+2)2+2 2+2
& =333* 3) T3) T3

bang thic xayrae x =1V x =2

Thidu 79. Cho 1 < x < 2. Ching minh

. 11, 14" 14 .
(X—Z) +22E(EX +E) +E2(X_1) +1

Loi giai
Xétf(x) =—x*+=vag(x) = (x—1)° +1

D& thay f(x) va g(x) la cac ham s6 cung dong bién
trén [1; 2] cung co tap giatri la [1; 2]

st L4 14 —1)3
Xét—x +152(x 1)°+1

e (xr-DE-2)(x*—12x+7) 20
(:)%(x D -2)(x-Dx—-11)-1) =0
luén diing

Suyra f(x) = g(x); Vx € [1;2]

Theo két qua 2 c6

f2(x) = g2(x) hay

1/1 140*
e+ 1)

14
> - 1)9
s\s* t1s) * (-7 +1

15—
Ping thirc xay ra e x = 1 Vx = 2

, 1 4 14 3
*Xetf(x)=Ex +Evah(x) =(x-2)+2

D& thay f(x) va h(x) 1a cac ham s cung ddng bién
trén [1; 2] cung c6 tap gia tri la [1; 2]

st L4 4 14 —2)3
Xét—x +1SS(x 2)°+2

N %(x — 1)(x — 2)(x% — 12x + 52) < 0 ludn
ding

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Suyra f(x) < h(x); vx € [1;2]
Theo két qua 2 c6
f2(x) < hy(x) hay

1/1 11* 14
_ 9 >_(_ 4 _) —_
(=27 +22 X ) 5

Thidu 80. Cho 1 < x < 2. Chitng minh

11 , 10" 14 _1/1 , 6 6 .
( x’+—> + 57(§x~+§> +to<(x—-2)+2

15\15 15) 15 7
Loi giai

. 1 14 1 6
Xetf(x) = Ex4+gvag(x) = ;x3 +7

D& thay f(x) va g(x) la cac ham s6 cung ddng bién
trén [1; 2] cung c6 tap gia tri la [1; 2]

1 14 _1
Xet-x*+ <2

3,8
15_7x +7

@%(x—l)(x—Z)(7x2+6x+4) <0

ludén dung

Suyra f(x) < g(x);Vx € [1;2]
Theo két qua 2 c6

f(x) < g,(x) hay

1/1 1% 14
(= ,4 - > _ 9
15(15" +15> AT A

Ping thirc xayra @ x = 1Vx = 2
“Xét g(x) = ;x3 +§va h(x) = (x —2)% +2

D& thay f(x) va h(x) 1a cac ham s cung ddng bién
trén [1; 2] cung c6 tap gia tri la [1; 2]

etz +2< (x—2)3 +2
& =2 - 1) —2)(x — 4) < 0 luon ding

Suyra g(x) < h(x); Vx € [1;2]

Theo két qua 2 c6
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f2(x) < hy(x) hay
3
;(;x3+g) +gs (x—2)°+2

Ping thirc xay ra e x = 1 Vx = 2

Thidu81. Cho1 < x < 2. Ching minh

111, 20 2\ 2 1711, 6’ 6\ 6
§<§(§X +§) *5) 327 7(?* +§) +§> *7
Léi giai

. 1 2 . 1 6
Xetf(x)zgxz+gvag(x)=7x3+;

D& thay f(x) va g(x) la cac ham s6 cung ddng bién
trén [1; 2] cung c6 tap gia tri la [1; 2]

N o

Xetza? +222x% +
© == (3x +2)(x — 1)(x — 2) > 0 luon ding
Suy ra f(x) = g(x); Vx € [1; 2]

Theo két qua 2 c6

f3(x) = g3(x) hay

LY 22y Y
Pingthac xayrae x =1V x = 2

Thidu 82. Cho 1 < x < 8. Ching minh

2

111 6° 6 6\ 1/1,1 , 8’ 8’ 8
Q(?(%(?“?) +$> +9) 25<§<5XZ+5) +a> 5
Loi giai

, 1 6)3 . » 1 5,8
+Xét f(x) = (;x +;) va g(x) = SX°+5

D& thay f(x) va g(x) la cac ham s cung ddng bién
trén [1; 8] cung co tap giatrila [1; 8]

3
Xét Gx+§) Z%xz +§

© ——(9x — 100)(x — 1)(x — 8) = 0 luén ding
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Suyra f(x) = g(x);vx € [1; 8]
Theo két qua 2 c6

f3(x) = g3(x) hay

111 6° 6\ 63>1112 82 8\ 8
7(7Gx+3) +3) +3) =5(566 +3) +3) +5
Ping thic xayrae x =1V x =8

) 1 6\3 .
+Xetf(x)—(;x+;) vah(x) =x

D& thay f(x) va h(x) 1a cac ham s6 cung ddng bién
trén [1; 8] cung co tap gia tri la [1; 8]

(1 6\3
Xet(;x+;) <x
& o= (x +27)(x — 1) (x — 8) < 0 luon diing

Suyra f(x) < g(x);Vx € [1; 8]
Theo két qua 2 c6

f3(x) < h3(x) hay

1111 6° 6 6 3<
7(7(7“7) +7> t7) =X

Ping thic xayrae x =1V x =8

Thi du 83. Cho =3 < x < 1. Chang minh
11<1 5. 6y 6\ 6
7\7\7" +7) t7) r7=x

> J6+7’) —6+7Y=6 + 7x

Loi giai
+Xét f(x) = %x3 +§ vag(x) =x

D& thay f(x) va g(x) 1a cac ham s6 cung ddng bién
trén [—3; 1] cung c6 tap gia trila [—3; 1]

01 3 6
- - >
Xet7x +7_x



Mot s& dang todn cd chird ham hop f(f(...(fx))...))
&2 (x +3)(x — (x — 2) = 0 luon diing

Suyra f(x) = g(x);vx € [-3; 1]

Theo két qua 2 c6

f3(x) = g3(x) hay

1 1(1 3+6)3+63+6>
7\7\7* T7) T7) T7=X

Pingthic xayrae x =1V x = =3

+Xéth(x) =vV-6+7x vag(x) = x

D& thay f(x) va g(x) la cac ham s6 cung dong bién
trén [—3; 1] cung co tap giatrila [—3; 1]

XétY=6+7x < x

& —6+7x < x3
& —(x+3)(x —1)(x — 2) < 0 1udn dang

Suy ra h(x) < g(x); vx € [-3;1]
Theo két qua 2 c6

h3(x) = g3(x) hay

3 3
x> \/—6+7 /—6+73\/—6+7x

bing thic xayrae x =1V x = -3

Thi du 84. Giai phwong trinh:

3
1/1/1 . 6\° 6 6 3 .
S(2(Ex+2) +2) 4= |-647|-6+7¥=6+7
7<7<7A +7) +7> + \/ +7. + +7x

Léi giai

Xét f(x) = %x3 +§ vag(x) =3Y=6+ 7x

Dé thay f(x) va g(x) la cac ham s ciing dong bién
trén R.

PT da cho c6 dang: f5(x) = g3(x)

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Xét f(x) — g(x) = %x3 +§— V=6 +7x

= xtobx- VBT
1
=7(x+3)(x— D(x—2)
x+3)x-1Dx-2)
x2+x3=6 + 7x + (§/—6 + 7x)2

1 1

=G +3)x-DE-2)|5

G +3)x-Dx-2) 7 STt (V6T TR)

X —o00 -3 1 2 too
[@-g [ -0 +0 -0 «
Suy ra

+Véi x < =3 thi

fO) <glx) <-3

Theo két qua 2 c6 f5(x) < g3(x)
+V6i —3 < x < 1thi

1> f(x)>gk) >-3

Theo két qua 2 c6 f5(x) > g5 (x)
+Véi 1 < x < 2thi
1<fx)<gx) <2

Theo két qua 2 c6 f5(x) < g3(x)
+Véi x > 2 thi

f)>gx) > 2

Theo két qua 2 c6 f5(x) > g3 (x)
+Voix=-3Vx=1Vx=2thi f3(x) = g3(x)
Vay PT da cho co6 3 nghi¢m:
x==-3Vx=1Vx = 2.

Thi du 85. Giai phuong trinh:

1/1 127 12 \/ ,
—(=x3+= — = |-12+13VY=12+13
13(13X +13) 13 + +lax

Léi giai
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Xét f(x) = %x3 + % Vva g(x) = ¥=12+ 13x

D& thay f(x) va g(x) la cac ham s6 cung ddng bién
trén R.

PT da cho c6 dang: f,(x) = g, (x)

Xétf(x) — g(x) = —x* + = = Y=12 + 13x

13

1 12 ,
=Ex3 —x+E+x— V—12 + 13x
1
=E(x+4)(x—1)(x—3)
x+4)(x—-1)(x—-3)

+ 2
x2 +x3¥=12 + 13x + (V=12 + 13x)

1
X2+ xY=12 ¥ 13x + (V=12 + 12x)°

=+ -Dx—-4) [11—3+

Bang xét dau

X —oo —4 1 2 400
f(x) —g) -0 +0 -0 +
Suy ra

+Voi x < —4 thi

fO) <glx) <-4

Theo két qua 2 ¢6 f,(x) < g,(x)
+Véi —4 < x < 1thi
1>f(x)>gkx)>—4

Theo két qua 2 c6 £, (x) > g,(x)
+V6i 1 < x < 3 thi
1<f(x)<gx)<3

Theo két qua 2 ¢6 f,(x) < g,(x)
+Véix > 3thi f(x) > g(x) >3
Theo két qua 2 ¢6 £, (x) > g,(x)
+Voix =—-4Vx=1Vx =3thi f,(x) = g,(x)
Vay PT da cho co6 3 nghi¢m:

234T&ng N Hoc
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x=—4Vx=1Vx = 4.

Thi du 86. Giai phuong trinh:

x—1

(e ™ o 3\/—6 +7V=6+ 7x
Loi gidi
Xét f(x) = (IW)X_I vag(x) =3Y=6+ 7x

D& thay f(x) va g(x) la cac ham s6 cing dong bién
trén R. PT da cho c6 dang: f>(x) = g,(x)

Xéth(x) = (f0)’ = ()’
= (V16)" - 7x+6
W) = (V16) im(V16) =7 =0

7
eox=lgs——=x
NG (¥Te)

BBT
X —00 1 xO 2 +00
+o00 / +o0
\1 0
h(x) \ /
h(xo)
Suy ra

Vi x < 1thi h(x) = (F0)° = (g®)° > 0
Suy ra

1> f(x) > gk)

Theo két qua 2 ¢6 £, (x) > g,(x)

+V6i 1l < x < 2 thi

h(x) = (F()’ - (9()° < 0suyra




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

1<fx)<gx)<2

Theo két qua 2 c6 f5(x) < g,(x)

+Vé6i x > 2 thi h(x) = (f(x))3 — (g(x))3 >0
fGx)>g(x) > 2

Theo két qua 2 ¢6 f,(x) > g,(x)

+Véi x =1V x =2 thi f,(x) = g,(x)

Vay PT da cho c6 2nghiém: x =1V x = 2.

Thi du 87. Giai phuong trinh:

VE) X 3

(\/i)( = ’\/—48 +283-48 + 28x
Loi giai
Xét f(x) = (vV2)" vag(x) = V=48 + 28x

D& thay f(x) va g(x) la cac ham s6 cung ddng bién
trén R.

PT da cho c6 dang: f;(x) = g,(x)
Xeth(x) = ()" - (g))’
=(V2)" —28x+48

W) =(2) In(v2)-28=0

28
X = logﬁm = Xy

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

Suyra2 > f(x) > g(x)
Theo két qua 2 ¢6 f,(x) > g,(x)

+V6i 2 < x < 4 thi

h@) = (f)’ — (9)’ <0suyra
2<fx) < glx) <4

Theo két qua 2 ¢6 f,(x) < g,(x)

+V6ix > 4 thi h(x) = (F(0)’ = (9())° > 0
fx)>g(x) >4

Theo két qua 2 ¢6 f,(x) > g, (x)

Vol x =2V x=4th ) = go(x)

Vay PT d cho c6 2nghiém: x = 2V x = 4.

Thi du 88. Gidi bdt phwong trinh:

(v2)*
V2" s«

Loigidgi. D& thiy f(x) = (\/f)x va g(x) = x cling
ddng bién trén R

BPT c6 dang: f53(x) > g;(x)

xeth(x) = (V2)" -«

W) = (V2) ' m(¥2) -1 =0

1
(= =l _— ] =
" ”gﬁ<zn(m> o
Bbt

X —Qo 2 Xo 4

BBT
X —0o 2 xO 4 +OO
+oc0 / +o0
\0 0
h(x) /
h(xo)

h(x)

Vi x < 2thi h(x) = (F()° = (g()° > 0

+Voix < 2thih(x) >0

Suy ra
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2> f(x) > gx)

Theo két qua 2 ¢c6 f;(x) > g5 (x)
+V6i 2 < x < 4 thi

h(x) < 0suyra

2<fx)<glx) <4

Theo két qua 2 ¢6 f5(x) < g3(x)
+Véix > 4thih(x) >0
fx)>g(x) >4

Theo két qua 2 ¢6 f;(x) > g3 (x)
+Véi x =2V x =4thi f3(x) = gz(x)
Tap nghiém BPT da cho la

T = (—00;2) U (4; +)

Thi du 89. Gidi bdt phirong trinh:

( \/E) <x

(V3)
Loigidi. D& thiy fx) = (¥3) va g(o)=x
cting dong bién trén R

BPT c6 dang: f3(x) > g;(x)

Xéth(x) = (i/g)x —x

W) = (V3) m(¥3)-1=0

ox = logﬁg(ﬁ) =X

Bbt
X —o0 3 X 27 +00
400 / +o0
\0 0
h(x) \ /
h(xo)

Suy ra

3>f(x)>gkx)

Theo két qua 2 c6 f5(x) > g5 (x)
+Vé6i 3 < x < 27 thi

h(x) < Osuyra

3<fx) < glx) <27

Theo két qua 2 c6 f5(x) < g3(x)
+V6ix > 27 thi h(x) > 0

f(x) > g(x) >27

Theo két qua 2 ¢6 f5(x) > g5 (x)
+Véi x =3V x =27thi f53(x) = g3(x)
Tap nghiém BPT da cho la

S = [3;27]

Thi du 90. Gidi bdt phwong trinh:

. 3
(BE+Y 49 +2) >
Loigidi.

D& thy f(x)= Gx + 2)3 va g(x) = x cing
ddng biéntrén R .
BPT c6 dang: f3(x) > g;(x)

3
Xetf(0) —g@) = (3x+2) —x

+Véix < 3thih(x) >0

23 6T&ng N Hoc
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1
:%(x—l)(x—S)(x+27)
X —o0 =27 1 8 +o0
fG) —g(x) -0 +0 -0 +
Suy ra

+Véi x < =27 thi
flx) <glx) <-27
Theo két qua 2 ¢6 f3(x) < g5 (x)

+V6i —27 < x < 1thi




Mot s& dang todn cd chird ham hop f(f(...(fx))...))

1> f(x)>glx) >-27

Theo két qua 2 ¢c6 f;(x) > g5 (x)
+V§i 1 < x < 8 thi
1<f(x)<glx)<8

Theo két qua 2 ¢6 f5(x) < g3(x)
+Véix > 8 thi
fG)>g(x)>8

Theo két qua 2 ¢c6 f;(x) > g5 (x)
+Voix =-27Vx =1V x =8thi f3(x) = g3(x)
Vay PT da cho c6 nghiém:

x € (=27;1) U (8; +o0)

Thi du 91. Gidi phuong trinh:

3
1(1/1 a3 6\ 6 _ \h
(5(;(;;&;) +;) +;> =1+ T NTx =7

Léigidi.
PK:x>1

X 1A 1 6 3
D3 thdy f(x) = (7x + 7) va
g(x) =1 ++7x — 7 cling dong bién trén [1: +oo)
PT co dang: f3(x) = g3(x)

Xet f(x) — g(0) = (3 + 3)3 A =Tx—7

167
=(7x+7) —x+x—-1—-V7x-7

—%(x—1)(x—8)(x+27)+\/x—1(\/x—1—\/7)

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

+Véi 1 < x < 8thi
1<f(x)<glx)<8

Theo két qua 2 c6 f5(x) < g3(x)

+V6i x > 8 thi

fx)>g(x)>8

Theo két qua 2 c6 f5(x) > g3(x)
+Véoix =1V x = 8thi f3(x) = g3(x)
VayPTcé2nghiémx =1Vx =8
Thi du 92. Gidi phwrong trinh:

2
1(1/1 22 2\ 2\ \[7
<§<§(§x+§) +;) +;> =1+ 3vV3V3x =3

Loigidi.
PK:x>1

X 44 _ (1 2%,
Dé thay f(x) = (§x + 5) va
g(x) = 1 ++/3x — 3 cling dng bién trén [1: +o0)

PT c6 dang: f3(x) = g3(x)

. 1 2\2
Xetf(x)—g(x)=(§x+§) —-1-+v3x—-3

1,2\
=<§X+§) -x+x—-1-v3x—-3

=%(x—1)(x—4)+\/x—1(\/x—1—\/§)

-8
%(x—l)(x—S)(x+27)+\/_ _x_ 7
Bang xét dau
X 1 8 oo
fG)—gk) | 0 - 0 +
Suy ra

-4
=5@-Da -9 +Vx-
(x ) —4) + F_\/_
Bang xét dau
X 1 4 400
f&x)—g(x) | O - 0 +
Suy ra

+Voi 1 < x < 4 thi
1<fx)<glx) <4

Theo két qua 2 ¢6 f3(x) < g5 (x)

TOAN HOC 237/
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+Véi x > 4 thi
fO)>g) >4
Theo két qua 2 ¢c6 f;(x) > g5(x)
+Voix =1V x =4th f3(x) = g3(x)
VayPT c6 2 nghiémx =1V x =4

2

:<%x+§> —x+x—1-V3x-3

Thi du 93. Gidai phuong trinh:
x4+2%—1 x+2*-1 3%—-1
—+(V2) = (v3)

Loigidi.
x+2¥—-1 x+2%—1 3¥—1
T = ()
x_ x+2% -1 x_
x+22 1_|_2 > 1 3321_1 )
& =
Xétham s6 £ () =2 va g(x) =

2
la cac ham s dong bién trén R.

PT(1) cd dang f>(x) = g,(x)

. _x+2'-1 31 32"
Xét h(x) = 5 = 5

, 3*In3 —2"In2 -1
hx)=—

2

+xét

, 3*In3 —2"In2 -1
h(x)=— =0

2

©3*In3=2*n2+1

X X

(2)12+<1) In3 =0
@_ — — =
3) T3 n

Doy = (2) 2+ (3)" — n31aham s lien

tuc va nghich bién

2 38TOAN HoC
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y(0)=m2+1-In3>0va
xl_i)rﬂ)()y =-n3<0
néncé y(a) <0
Suyray(0)y(a) <0

, () 1\* _
Dods (3) m2+(3) —m3=0
C6 nghiém duy nhat x,
Céch khac:Cé y(1) < 0Osuyra
y(0)y(1) <0

2\ 1\* _
Dods (3) m2+(35) -3 =0
C6 nghiém duy nhét x, € (0; 1)
+xét

3*In3 —2*In2 -1

h(x)=— > >0

©3*In3<2*n2+1

2\* 1\*
<:>(§> ln2+(§> —In3>0

=x < Xp
+xét

, 3*In3 —2"In2 -1
h'(x)=— > <0

& 3% In3 > 2%n2+1
x x

(2)12+(1) In3 < 0
@_ — —
3) T3 n

=X > X

BBT



Mot s& dang todn cd chird ham hop f(f(...(fx))...))

X —00 0 X 1 +00
h(xo)
0 0
h(x)
—oo —0
Tu bbt suy ra
+Véi x < 0 thi

f(x) < g(x) < 0nén theo két qua 2 c6
f(x) < g,(x)

+V6i 0 < x < 1thi

1> f(x) > g(x) > 0 nén theo két qua 2 c6
f2(x) > g,(x)

+Véi x > 1 thi

1< f(x) < g(x) nén theo két qua 2 c6
f(x) < g,(x)

+Voix =0V x =1thi f,(x) = g,(x)
Vay PT da cho c6 2 nghiémx =0V x =1

Thi du 94. Giai phuong trinh:
3X42x—1 4 3% 4+2x—1 4 5%—1
L (43 2 (45)

Loigidi.
3* + ix -1 4 (%)3X+2x—1 _ (%)5"—1
R 2. 20514 o1 S
4 === D
Xétham s f(x) = 221 va g(x) = 2
la cac ham s6 dong bién trén R.
PT(1) co dang f,(x) = g,(x)
Xét h(x) = 2x+2"—1 _ 5"4—1 —_ 5"—3:—2x

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019

5In5 —3*In3 -2

h'(x)=— 2
+Xxét
5In5 —3*In3 -2
R(x) = — =0
4

& 5% In5=3%In3+ 2

1\~ 1\*
- (g) In3 + 2.(5) 5 =0

5
lién tuc va nghich bién

Doy = (E)x In3 + 2. (é)x — In5 12 ham s

y(0)=Imn3+2—-In3>0va
XETwy =-In5<0
néncody(a) <0
Suyray(0)y(a) <0

. (3 1\* _
Dods (3) m3+2.(;) —m5=0
C6 nghiém duy nhét x,
Cach khac:Co y(1) < Osuyra
y(0)y(1) <0

. (2\* 1\* _
Dods (3) m2+(3) —m3=0
C6 nghiém duy nhét x, € (0; 1)
+xét

5%In5 —3*In3 — 2

h'(x)=— 7 >0

5% In5 < 3*In3 + 2

3\ 1"
‘:’<§) In3 +2.(§) — In5> 0
(:)x<x0

+xét

TQ@,ﬂggg 239
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5In5 —3*In3 -2
h'(x) = — 7 0

< 5%In5 > 3*In3 + 2
X X

@(3) I 3+2(1) In5 < 0

x> X

BBT

Xét f(x) = %x3 +§ vag(x) =x

D& thay f(x) va g(x) la cac ham s6 cung ddng bién
trén R.

BPT da cho cé dang: f3(x) < g3(x)

Xét f(x) — g(x) = ;x3 +§—x

h(x)

—00 —00

T bbt suy ra

+Véi x < 0 thi

f(x) < g(x) < 0nén theo két qua 2 c6
f2(x) < g,(x)

+V6i 0 < x < 1thi

1> f(x) > g(x) > 0 nén theo két qua 2 c6
f2(x) > g,(x)

+Véi x > 1 thi

1 < f(x) < g(x) nén theo két qua 2 c6
f2(x) < g,(x)

+Voix =0V x =1thi f,(x) = g,(x)
Vay PT dachoco 2 nghitmx =0V x =1
Thi du 95. Giai bc?t phuong trinh:

1 1<1 3+6)3+6°+6<X
7\7\7* 77) T7) T7=

Léi giai
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1
=;(x+3)(x—1)(x—2)
X —oo -3 1 2 +00
fO) —g&) -0 +0 -0 +
Suy ra
Suy ra
+Véi x < —3 thi

fO) <glx) <-3

Theo két qua 2 c6 f5(x) < g3(x)
+Véi -3 <x < 1thi

1> f(x)>gk) >-3

Theo két qua 2 c6 f5(x) > g5 (x)
+Véi1 < x < 2thi
1<fx)<gx) <2

Theo két qua 2 c6 f5(x) < g3(x)
+Véi x > 2 thi

f)>gx) > 2

Theo két qua 2 ¢6 f3(x) > g5 (x)
+Voix=-3Vx=1Vx=2thi f3(x) = g3(x)
Vay tap nghiém:

S = (—o0; -3] U [1;2].

Thi du 96. Gidi phuong trinh:

3 3 .
\/—64—7\/—64—7‘\/‘ 6+ 7x<x




Mot s& dang todn cd chird ham hop f(f(...(fx))...))
Loi giai
Xét f(x) =3Y=6+ 7xvag(x) = x

D& thay f(x) va g(x) la cac ham s6 cung ddng bién
trén R.

PT da cho c6 dang: f3(x) = g3(x)
Xétf(x) —glx) = V=6+7x—x

x+3)x-1Dx-2)
x2 +xV=6 + 7x + (3\/—6 + 7x)2

X —o0 400

-3 1 2
+0 -0 +0 -

fG) —g()

Suy ra

+Véi x < =3 thi

=-3>f(x)>gkx)

Theo két qua 2 ¢c6 f;(x) > g3 (x)

+Voi -3 <x < 1thi

B<fx)<gx) <1

Theo két qua 2 ¢6 f5(x) < g3(x)

+Véi1l < x < 2thi

2> f(x)>gx)>1

Theo két qua 2 c6 f5(x) > g3(x)

+Véi x > 2 thi

2<fx)<gM)

Theo két qua 2 ¢6 f3(x) < g3(x)

+Voix =-3Vx=1Vx=2thi f3(x) = g3(x)

Vay PT tap nghiém:

S=(-3;1) U (2;+).

Thidu 97. Cho 1 < x < 2.Chu#ng minh
Sx-1

z < 3\/—6 +7V=6 + 7x

Vii Hong Phong THPT Tién Du sé 1,B4c Ninh  Thang 8-2019
Loi giai

Co

2x—1

3
SJ—6+73¢_6—+7x

. 3
o227 < \/—6 +7¥=6 + 7x

Xét f(x) =2*1vagx)=V=6+7x

D& thay f(x) va g(x) la cac ham s6 cung ddng bién
trén [1; 2].

Xéth(x) = f(x) —g(x) =21 —=3¥=6 + 7x

_ 7
h’(X) = 2x 1l7’l2 - ﬁ
(V=6 +7x)
. _ 98
R () = 21 (In2)? + ———= >0
9(¥=6 + 7x)
Suy ra ham sb h(x) 16m trén doan [1;2]
Mah(1) = h(2) =0
X 1 2
0 0

h(x)

Suy ra h(x) < 0;Vx € [1; 2]

Do vay Vx € [1;2] c6

I=fM) <fx) <gl) =h2) =2

(cac thi du trudc tac gia chua giai thich rd ¢ budc nay)
Theo két qua 2 c6:

f2(x) < g2(x)

e 3
o281 < \/—6 +7V=6 + 7x

TOAN Hoc 241
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22X—1 3
< \/—6 +7V=6 + 7x

(=4

Piangthicxayraex=1Vx =2
Thi du 98. Gidai phuong trinh:

P b 2
111, a2 4\ 4 (1/11 27 2\ 2
5(3(?‘ +5) *5) +5—<3<3<3""+3) *5) 3

Léi giai

2
1 1(1 2+4)2+42+4_ 1 1(1 +2)2+2 )2
5% T5) T5) t57(3\35kI+3) *3) +3
Pit x| =t >0

PT da cho tré thanh

111, o2 4 4 (111 22 2\ 2\

§<§(§t2+§) +§> +§=(§<§(§”§) +§> +§>
) = 162 2 tvaace) = (Lo 4+ 2)

Tacof(t)—St +5vag(t)—(3t+3)

cling dong bién trén [0; +o)

PT trén cd dang f5(t) = g;(t) (1)
1.0 4 (1 A
Xetgt +§—(§t+§) —E(t_l)(t_4)

Vay (1) c6 ding 2 nghiémt =1Vt =4
Suy ra PT da cho c6 ding 4 nghiém
x=x1Vx =24

Thi du 99. Giai phuong trinh:

3

1 1(1 \/_+())>+6‘+6_1 1<1 +2>Z+22+2
7\7\7"V*¥*7) T7) 777333 T3) T3) T3

Loi giai

bitvx =t > 0. PT d3 cho trd thanh
111, 63 6\ 6_1/1/1, 2% 2\° 2
7(7(# +3) +7> +7—§(§(§t +§) +§> 3
. 1 6 . 1 2
Xetf(x)=5t3+7 Vag(t)=§t2+§

D& thay f(t) va g(t) 1a cac ham s cung dong bién
trén [0; +00).

PT da cho c6 dang: f5(t) = g5(t)

t 0 1 4 +00

f@®) =g + 0 - 0 +

Xétf(©) —g() =148 1p2 2

—13 2 1 2

=52 Gt +2)(t — D(E-2)

t 0 1 2 +00
fO—g® | + 0 - 0 =+

Suy ra
WGI0<t<1thil=f(1)>f()>gt)>0
Theo két qua 2 c6 f5(t) > g5(t)

+VGil <t <4thi

I<fO<gl®) <g) =4

Theo két qua 2 c6 f3(t) < g5(t)

+Vé6it > 4thi f(t) > g(t) >g4) =4

Theo két qua 2 c6 f3(t) > g5(t)

WGt =1Vt =4thi f5(t) = gs(t)

24 2TOAN HOC
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Suy ra
WVGI0<t<1thil=F(1)>f(t)>gt) >0
Theo két qua 2 c6 f5(t) > g5(t)

+Voil <t <2thi
1<f®)<g)<g@)=2

Theo két qua 2 c6 f5(t) < g5(t)

+V6i ¢ > 2 thi f(£) > g(6) > g(2) = 2

Theo két qua 2 ¢6 f3(t) > g5(t)

Woit =1Vt =2t f(6) = gs ()

Viy (1) c6 ding 2 nghiém ¢ =1V t = 2

Suy ra PT da cho c6 ding 2 nghiém




Mot s& dang todn cd chird ham hop f(f(...(fx))...)) Vii Hong Phong THPT Tién Du sb 1,Bic Ninh  Thang 8-2019

x=1Vx=4 6. log, (1+2log, (1+2x)) = x

Bai tap tuong ty

7. Iog(1+9\/log(1+ 9,/log(1+ 9x))) =x2

Gidi phuong trinh:

L 20y 20) 20 X
21\21\21"™V* " 21) T21) "1 8. |093(1+2|093(1+2 )): X.
2

1/1/1 2\ 2\" 2
_<§<§(§ﬁ+§> +3) +5> 0,27 -1f =g, (x+2)

PT cé2nghiémx =1;x =16

10.
Fkhkhhhkhhkhdkhhhkhhhhkhhhhhkhhkhrhhhhx 1 =2x-1.
By I3 1 2 + 1
Phan vieét thém'do c6 nhiéu dangr todn nén tac gia cting chua co6 24 1
thoi gian sap xép lai thanh hé thong va chinh stra céc thi du cho 1
gon gang hon. Dac biét I3 tAc gia gia chua kiém tra hét duoc 2+ N
nhiing sai s6t.Vay khi doc bai viét thi nhiing ¥ tuong nao hay thi
ban doc liy d6 lam tham khao con chd nao chura hay hoac sai s6t
thi c6 thé chinh stra gidp téc gia hozc bo qua. . T . T . T
11.sIn| —sIn| —sIn| — X =X
Téc gia: Vit Hong Phong 2 2 ( 2 J

31-8-2019
HD: Nhan xét x € [—1; 1]

Bai Tap

. T
f (x) =sin(=x) co PT: f,(X) =x.
Bai tap 1.Giai phuong trinh: () (2 ) s

Phuong trinh 6 3 nghiém 0; 41
1,\/2\/2)(4_\/;_'_%/2)(_'_\/; _— uong trinh co 3 nghiém

12. x+sin(2x—sinx) =2sin x.
HD: f(X) =v2x+/x c6PT: f,(X) = x.

Bai tap2.Giai phuong trinh:

2.?/1+7\/—1+3\/1+7\/—1+x =X. (2(2)(3_1)3_1)1

1. (3(3x5 _2f —2)5 _1r2

3
3. X—\BVBX—11+6Jx-1-11

JVBx—1T+yX—1-1 23\/1 11 «x \/1 2\/@
B —4—3—+4+— =5|—4+—5|— 4+ —,
2 2V2"2 \3 3\3 3

HD: f (X) =/6X+11++/x -1

£.3YX2 +1+10X% +2— 6x4x2 +1 =8x 3.1+ (%/E)HZX - (%)3

4_\/\/x+2+\/x2+2 +\/\/x+2+«/x22 1
3/3x-2-2 3V3x-2-2 '

HD: f (x) =3x++/x? +1 ¢6 PT: f,(X) = x.

5. %/1+ 2\3f1+ 231+2x =x. 5.3 +4x+6+4x® +4x+4 =32 +3x.
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8.1+ log; (log, 3x) = logs (4 +log, (4 + X))
0.1+ 27 —(f3)")
10.(%2f " + (%)M
11, (V2™

12.2+ Iog3(1+ 2I093(1+2X))

Bai tap 3.Giai hé phuong trinh:

\/2T 2y +1)

3x/ 3x— —-y=2
2\/2 y\/_ 1

X=2+log, log, y

z=2+log, log, x

$6 503 (5-2019)

24y

Xx=1- !

4. 1- 1_;1
1- l-—F—"
1-1-y

1+ydx=y

Bai tap 4. Cho f(x) =2x* —1; g(x) = 4x* —3x;

huy:1+g‘%;ww=xw—$%

u(x) = 24/x% —x* .Tim s6 nghi¢m phuong trinh:
1) f,(x) =h(x).
2) g,(x) = h(x).

N

L) ="

)k, (x) =0.

5) f,(x) = hy(x).

6) 0, (x)= hz ().
3

7nh,(x) = %

8) hs(x) = h4(X)-

9u,(x) =g.

Bx+V1-x |

2

10) U5(X) =

s X ...
Bai tap 5. Cho f (X) = 1 .Giai phuong trinh :

Y (0=0. O (0=~



Mot s& dang todn cd chird ham hop f(f(...(fx))...)) Vii Hong Phong THPT Tién Du sb 1,B&c Ninh  Thang 8-2019

Vi Hong Phong (Bdt L, Hodn Son, Tién Du,Bdc Ninh)
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