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CHUONG VIl '
BAI TOAN LIEN QUAN PEN THAM SO

Khi giai cac bai toan & pheong trinh, it pheong trinh, & pheong trinh ta tieong
hay gip cac bai toan lién quatén tham 6. Co & day la ding toan ma nkdu hoc
sinh lang tang ndt. Trong chrong nay ching tagsti nghién éu mot sb dang toan
ma chiing ta tlong hay gp (nhr xacdinh tham 8 dé phueong trinh cé ngléim, c6
k nghigm, nghEm dliing Wi moi x thuoc tap D naodo... ) va phrong phap gii cac
dang toando.

1. Phwong phap ham 8

Bai toan 1: Timdiéu kién ciaa tham $ dé phwong trinh f(x)=g(m) c6 nghiém
trén D

Phwong phap Dua vao tinh cit phrong trinh c6 nglim < haido thi caa
hai ham 6 y =f (x) vay=g(m) cit nhau. Daid dé giai bai toan nay ta én
hanh theo cacudc sau:

1) Lap bing bién thién ¢ia ham 8 y=f (x).

2) Dya vao lang bien thién ta xadinh mdé duong thing y =g(m) cit do

thi ham ¢ y =f (x).

Cha y :Néu ham 6 y =f (x) lién tuc trén D vam = rrélgf(x) M = Maxf(x) thi
X

phuong trinh :f (x) =k c6 nghém khi va chi khi m< k< M.

Vi du 1: Tim mdé cac phrong trinh sau cé ngé
1) \/x2+x+l—\/x2— X+1=m

x+1x/7<—m

Giai:
1)Xét ham & f(x) =x2 +x +1 -+/x2 —x +1 c6 fip xacdinh I D=R.
Ta co:f'(x) = 2x+1 2x-1

X +x+1 A/ -x+1
=f'(x)=0 = @x+NW X - x+1=(2x- IV ¥+ x+1 (1

2 2
:>(x+%) [(x——i)2+—j:(x ——3 [(x +—§2+i =X =0 thay vao (1) ta ty

khéng tlba man. \y pheong trinhf'(x) =0 v6 nghém = f'(x) khéngdoi dau
trén R, maf'(0) =1> 0= f(x)>0 OxO R= f(x) dong bién.
Mat khac:limf(x) = lim 2X =1 valimf(x) =-1.

xodw Xot 32y ]y x2 - x+1 X - o0
Bang bien thién:
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X —00 400
f(x) +

/ 1
f(x) | -1

Dua vao ing bén thién ta tAy phuong trinhda cho c6 ngltim - -1<m<1.

2)bK: x=0
Xét ham $ f(x) =¥x? +1 —~/x véi x OD =[0;+w)
Ta c6:f (x) =——% 1

Sf(X)=0 o x/x =§(x2+1)° « x®=(x?+1)°%« x?=x2+1v0 nghtm
ik 1 1
= f'(x) khdngdoi dau trén D, maf ') =——=-=<0=f'(x)<00OxOD
(X) g (1) G 2 ()
: : 1
Mat khac: lim f(x) = lim =0
X — +00 X_>+ooz\1/(x2+l)3+€/X2(X2+1)2+dx4()(2+1)+<1/;6
= 0<f(x)<f(0)=1 0Ox0 D= phueong trinh c6 nglim = 0<m< 1.

Chu y : Néu phrong trinh chra c6 dng trén thi ta tim cach cég mdua \é dang
trén.

Vi du 2: Tim mdé cac plwong trinh sau c6 ngéin:
1) ¥x% -13x+ m+ x- 1= C.
2) XX +/x +12=mE/5- x++/4- X

Giai:
x<l1

x* —13x+ m= (1~ xY

1) Phrong trinh < ¥x% —13x+ m=1- x {

x<1 )
-, . Xét ham 8 f(x) =4x3 -6x% - 9x v6i x<1
47 —6X"-9x=1-m
3
x=2
Ta co:f(x) =12x% - 12x- 9= f(X)= 0= 21
X=-=
2
Bang bien thién:
—00 -1/2 1

f’()>(<) + 0 —
0| 3
—00 -11
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Dua vao ng bén thién suy ra plong trinh c6 nglim - 1- msg = m2 —g.

2) biéu kién: 0< x < 4.

Khi d6 phrong trinh < f(X) =(x~/X +vX +12)(v/5- x =V 4- x)=m
(Vi V5-x -v4-x# 0)

Xét ham 8 f(x) =(x~/x +\/x +12)(v/5- x =+ 4- x) véi 0< x< 4.

1 1
Ta coif(x) = (J_ 2\/x 12 2\/4— 2/5->2'

DO 0<~/A= x</B- x=>— — > 0= f'(x)> 0 O x1J[0;4.

2Ja-x 2\/ 5 x
Vay f(x) 1a hamddng bén trén [0;:4] 2¢/3(/5- 2)= f(0)< f(x)< f(4)= 12
Suy ra plrong trinh c6 nglém = 2J3(/5- 2)< m< 12

Cha y : Khi gap k¢ pheong trinh trongié mot phueong trinh @ia ¢ khéng clira
tham $ thi ta $§ di giai quyét phuong trinh nay tréc. Tir pheong trinh nay ta&s
tim dugc tip nghém xOD (d6i véi hé mot an) haic s rat duoc 4n nay quan kia.
Khi d6 nghém oia k¢ phy thuse vao nghdm caa phrong trinh thir hai Wi két qua
ta timduoc 6 trén.

2 1 4-5x

. i s c oo 20 < 2 (1

Vide 3: Tim mdé hé sau co ngiéim: 2 g
X -mx/x+16=0 (2

Giai: , ? ,
Ta thay (1) la kit pheong trinh ndt an nén ta &di giai bat pheong trinh nay
Tac: 2 <B4 o x2<5x— 4o x2— 5x+ & 0= K X «
Hé c6 nghém < (2) c6 nghém x [1;4].

2 2
(2) = 210 o xetham 6 £(x) =210 vi x 4]
xv/x xy/x
3
6x°/X = =~/x(3%% + 16) 2
¢61(x) = 2 3XC10) oy

x> - 2x3
=8=f(4)<f(x)<f(1)=19 OxO[L4.
Vay hé co nghém = 8<m< 19.

Vi du 4: Tim mdé hé sau c6 ngléim:
7P _ 72Xy 50073 2007 (:

x? -(m+2)x+2m+ 3= 0 (2)
Giai:
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Taco: (1) - 72172000 1)< 2007(F x) (-
« Néu x>1= VT(3)>0> VP(3)= (3 vd nghtm.
« Néu x<1= VT(3)<0< VP(3)= (3 dung
= (3) c6 nghém x <1.
Suy ra 8 c6 nghém = (2) c6 nghém x <1.
Ta c6:(2) - m:%”: F(x). X6t ham 6 f(x) voi x <1, co:

o X TAXEL o
f(x)——(x_2)2 —f'(x) =0 = x=2-+/3.

Bang bién thién

X | —oo 2-3 1
F(x) ¥ 0 _
2- 23
f(x) / \
—00 -2

Dya vao lng bén thien= hé c6 nghém = m<2- 2/3.

Vi du 5: Tim mdé hé pheong trinh sau c6 ngéin:
{Zx— y+m=0 (1

yry=2 (2
Giai: , ,
Ta thay (2) la phrong trinh khéng cha tham 6 nén ta & giai quyet (2) trede
y<?2
Tacé:(2) = Jxy=2-y« y2 — 4y + 4. Thay vao (1) tduoc:
X=F0—
y
y2 —-4y+4 4y— 4

y —y+m=0« sz—f(y) (3).

Hé c6 nghém < (3) c6 nghém y < 2. Xét ham & f(y) voi y<2

= f'(y) :iz >0 = f(y) dong bén trén cac khing (—;0) O (0;2]
y

lim f(y) =4; lim f(y) =—cq lim f(y) =+c. Ta co lang bén thién:

y-—® y-0 y-0
y | - 0 2
F'(y) + +
+o00 2

f(y) / - -

= hé cO nghém = md(—co; 2] (4;+0).
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Chu y : Khi bai todn yéu au xacdinh $ nghigm aia phrong trinh thi ta pii luu y
S5 nghiém aia phrong trinhf(x) =g(m) chinh la 8 giaodiém ciado thi hai ham
s6 y =f(x) vay=g(m). Dodo phrong trinh c6 k nglim - haidé thi trén ¢t
nhau i k giaodiém.

Vi du 6: Tim tit ca cac gia tr cia mdé pheong trinh sau c@dng hai nghim phan
bigt: Vx4 —4x3 +16x+ m+ {3 - 4xE+ 163+ mE

Giai:

Pt t = 4x* - 4x3 + 16x+ m, t= (. Ta c6 plrong trinh :

24t-6=0- t=2- X - 13+ 16x+ m=

o —-m=x* - 4x3 + 16x— 1€. Xét ham 8 f(x) =x* -4x> +16x - 16

x=-1

X=2

= f'(x) =4(x® - 3x% + 4)= 4(x— 2F (x+ D= f'(x)= 0= {

Bang bién thién

—00 -1 2 +00

X
F(x)

- 0 + 0 +
+00 +00
-27

Dua vao ling bén thién= phuong trinh c6 hai ngém phan bit

e —-Mm>-27 = m< 27.

Vi dg 7: Tim mdé phrong trinh :my/x? + 2= x+ m c6 ba nghim phan bjt.
Giai:

Phrong trinh = mE/x2 +2-1)= x = m=——2 (doVx2+2-1>00X)

x2+2-1
2
2 X
X“+2-1-
: 2
Xét ham é f(x) = ——2—— = f'(x) = \/x2+2
x*+2-1 (\/x2+2—1)
_ w2
f'(x) = 2 X +2 2:>f'(X)=O<:>X=i\/§_

\/x2+2(\/x2+2—1)

Bang bién thién:

X —00 —\/E \/E +00
f(x) - 0 + 0

f(x) \& /ﬁ\_
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Dua vao ing bén thien= -2 < m<+/2.

Vi du 8: Tim tt ca cac gia trcia mdé phuong trinh :mx? + 1= cos x c6dlng

mot nghiém x D(O;T—ZTJ :

Giai:

Ta thiy dé pt c6 nghtm thi m< 0. Khi do:
sin2 X

Phrong trinh < cosx=1_ m < 2 =_om,

N | X

C

Xét ham § : f(t)—SITntv | ID(O

i
:

N

— sint cosf t—t
Ta co:f(t) = 095 SINT (2 N <0 vei DH]( 4j:>fa)nghchben
t t
sin2 X
fUS_———vamnuo N %£:<H0<1 8« 2 9xn(o .
(X 2
2
Vay phaong trinh c&dung ndt nghém xD(O;T—ZT) = %< -2m<1
lem<=2
2 na
) . : . 3(x+1¥+y-m=0 | _
Vi du 9: Tim mdé hé¢ phuong trinh : co ba ép nghEm
X +\/@ =1
phan bét .
Giai:
x<1
Tacd :x+4/xy =1« Jxy=1-x x2 — 2x +1 (dox =0 khong la ngkim
A
phuong trinh ).
. . , ) x? -2x+1
Thay vao plrong trinh thir nhat taduoc: 3x° + 6x+# =m-3 (a).
Hé co6 ba @p nghém < (a) c6 ba nglém phan bit théa manx <1.
: ) X2 =2x+1 . , 1 ..
Xétham 8 f(x) =3x“ +6x+ ——=3x"+ 7x— 2+ — voi x<1.
X X

=f'(X) =6x+7-

1 6XC+7x%-1
2 2

=f'(xX)=0 <« x=—1;x=——1;x=
X 2

Wl
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Bang bién thién:
X

o 4 -1 0
2
() -0 + 0 - ] -

27
+00 ——4 —0 9
f(x) \ / \ /
-7 \oo —]él

Dva vao lng bén thién ta thy (a) c6 ba ngléim phan bit

l—lsm—3s9 g)smle
-7< m—Ss—g -4< ms_—15
4 4

Vay 2—3Osm512 0 - 4< ms_T15 la nHing gia ti can tim.

Vi du 10: Bién luan &5 nghiém aia phrong trinh sau:
M X% +1= x+ 2- m.
Giai:
PT = mEWx?+1+1)= x+ 2= m:X—+2: f(x) (doVx? +1+1> 0)

2
X“+1+1
S6 nghiém caa phrong trinh chinh la&giaodiém aiado thi hai ham é y =m va

y=f(x).

2 X(X +2)
X“+1+1-
, 2 2 _
Xét ham é y =f(x), ta co:f (x) = Vx“+l _ VXTH1-ox+d
(VX% +1+1) U2+ 10 @+ 1+ 1§
1
5 X=>= 4
=f'(X)=0 = VX +1=2x-1= 2 o x=§.
X2 +1=4x% - 4x+ 1
x(1+g)
lim f(x) = lim X =- va lim f(x) =1.
X - —00 X > —00 1 1 X — +00
_X[ l+2_J
X X

Bang bién thién
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X —00 ﬂ +00
3
F(x) + 0 -
5
LA \
-1 1

Dya vao ng bén thién suy ra:

. lm>= .
* Ncu 4 = phuaong trinh vé nghkim.
m<-1

)

« Néu 4  =phuong trinh c6 Mt nghiém.
-1<ms1

e Néuil< m<§r:>phuong trinh c6 hai ngém phan bit.

Chu y : Khi dit an phu ta phii tim mién xacdinh aiaan pha va gii quyét bai toan
an phu trén mén xacdinh vra tim. G thé:

* Khi dat t=u(x),xOD, ta timdugc tOY va phrong trinhf(x,m)=0(1) tro
thanhg(t,m)= 0 (2). Khidoé (1) c6 nghim x[OD < (2) c6 ngh¢m tIY .

* Pé tim mién xacdinh aia t ta c6 th sir dung cac plrong trinh tim mén gia ti

(vi mién xacdinh aia t chinh 1a néin gia ti caa ham u(x) ).

* Néu bai toan yéuau xacdinh $ nghém thi ta pli tim sy trong tng gira x va t,
tac 1a ndi gia tri tOY thi phrong trinhu(x) =t c¢é bao nhiéu nghin x 0D ?.

Vi du 11: Tim mdé cac plwong trinh sau c6 ngém.

1)\/;+\/9—x:\/—x2+9x+ m.
2) V3+ x +4/6— x =/ (3+ x)(6— x)=m.
) mMWx—2+R % -4)-x+2=F - 4
Giai:
1) Siéu kién: 0< x< 9.
Phrong trinh = 9+ 2,/ x(9- X)= =% + 9x+ me 2= mE X(9- X)» d X(% x

Pit t = /x(9- x) = 0< tst_X:—g.

Ta c6 plwong trinh :2—-m= - 2t= f(t) ().

Phrong trinhda cho c6 nglém = (1) c6 nghém tD[O;g]
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Xét ham $ f(t) voi tIZI[O;%], COF(t)=2t—250= f'(t)=0w t=1

Bang bién thién:

o 1 2
2
(1) - 0 -
0 45
T~ 4
_1/
Vay phaong trinh c6 ngim < -1<2- ms4745 = —%73 m< G

2) biéu kién: -3< x< 6.

t>-9

Pt t=/3+x +/6- x= £ =9+ 2/ (3+ X)(6- )=+ (B X)(6 xF

t>-9

=m = t* - 2t=9- 2m (2).

11
20x+3 2A/6- x

Phrong trinhda cho té thanh:t -

Xét ham 8 t(x) =3+ X +/6- x = t'(x)=

= t'(X)=0 = V6— x='x+ 3= x=g. Ta c6 lang béén thién @a t(x)

X3 g 6
t'(X) + 0 -
3/2
t(x) / \
3 3

Dua vao lang bén thien= t0[3;3V2].

— (1) c6 nghém = (2) cé nghém tO[3;3V2].

Xét ham é f(t) =t? -2t voi 3<t<3V2, cof'(t) =2t-2>0 Ot0[3;3/ 2
= f(t) Ia hamddng bién trén[3:3v2]
—3=f(3)<f(t)<f(3/2)=18-6/2 0T [3;3 2]

6J2-9

2

Vay phueong trinh ¢ nglim < 3<9-2m< 18- 6/ 2= < nNE .

3) bicu kign :x = 2. ’
Ta thay x =2 khdng la nghim cia phrong trinh nén ta chia haéyphrong trinh

cho¥x2 -4, taduoc: m 4X_2+2 - X+2:2 .
X+2 X—=2
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4
Pat =421 2500 th(x-2)=x+ 22 x=20 D55 L 4 S0 51
X—-2 t" -1 t7 -1
2

Khi d6 (*) tré thanh: m(1+ 2)—t:2=» m="2t_t1) (3)

t 2t+1
Phrong trinhda cho cé nglém < (3) c6 nghém t >1.

2

Xét ham $ f(t) vei t>1, ¢6:£'(t) =22 250 O >1.

(2t+1)°

=f(t)>f(1) =1 Ot>1.
Vay phueong trinh c6 nglim < m>1.,

Chuy : Trong cac bai toan trén sau kiit an phu ta throng gip kho kkin khi xac
dinh min xacdinh aia t O trén chdng tdé lam quen & ba cach tim néin xac
dinh aia t. Tuy nhién ngoai riimg cach trén ta con coinhg cach khade tim
rpién xacdinh aia t. Ching han: 7
O cau 2) ta co thap ding BBT Cosidé tim xacdinh aia t :

2B+ x)(6- X)< 9= %< f<18> X k § .
O cau 3dé tim mién xacdinh ta c6 th I[am nhr sau:

t=4,/1+ 1 Vi 1 >0 Ox>2= t>1.
X—2 X—-2

Vi du 12: Tim mdé céac plwong trinh
1) tan® X+ cof x+ m(tanx- cotx} 3 c6 nghém.

2) Iogg X+ 4/ Iog§ X+ 1- 2m- E (c6 nghém trén[l;S@].

2 2 2
3) M9 X — 2m+ D X+ m.4* "*= ¢ nghém x thha mén\x\z%.

Giai:
1) bat t =tan x+ cotx= taf x- cot = §- va|tk 2
2
Phrong trinhda cho té thanh:t? + mt+1=0 = t t+l =-m(3) (vit£0).
Phrong trinhda cho cé ngktim < (3) c6 ngh¢m t thba mén|t i 2.
: t?+1 . t* -1
Xét ham ¢ f(t) = voi [tk 2, tacoif'(t) =——>0 0t: [tk 2
t
Bang bién thién
t —00 -2 2 +00
(1) + +
-5/ +00
f(t)
—oo/ 5/2
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Dua vao ing bén thién, ta thy phuong trinh c6 nglim <| m lzg.

2) it t=4/log? x +1=> log? x= - 1. Véi 1< x< 3% = 1< t< 2.

Phrong trinhda cho té thanh:t? +t=2m+ 2 (2)

Phrong trinhda cho cé nglém trén[l;S@] = (2) c6 nghtm 1<t< 2.
Xétham é f(t) =t +t véi 1<t< 2, ta thy f(t) & hamddng bién trén [1;2]
Suyra2=fQ)<f(t)<f(2)=5 OtO[L2].

Vay phueong trinh 6 nglim < 2<2m+ 2< 5« (< msg

3)Pat u=2x* - x= u'(x)= 4x- 1.

Lap bing bién thién ga u(x) ta=u=0 Ox] ){(2%

Bat phuong trinh to thanh:m9" — 2m+ 1)6' + m4 = (

3 2u 3 u _
- m(ij - (2m+ 1{§j +m= 0= mf- 2m D¢

u
(trongdo tadat t:(gj =t=1 Ou= ()

t

e mt?-2t+1)=te m= = f(t) (3) (do t=1 khéng la ngém PT)

‘ t? -2t+1
Yéu cu bai toan= (3) c6 nghém t >1.
2
Xétham é f(t) Vi t>1,66 fi(t) =——— <0 Ot>1va lim f(t) =0
(t> = 2t+1) X — +e
Bang bién thién
t |1 +00
f'(t) +

o
0

Vay m> 0 la nHing gia ti can tim.

Vi du 13: Tim mdé phuong trinh sau cé ngéin
(4m-3Nx+ 3+ Bm- 4/ F x+ m £ (1)
Giai: Diéu kién : -3< x<1.
Phrong trinh  m(4/x+ 3+ 3/1- x+ 1= &/ x+ 3+ 4 x ¥
_ 3Vx+ 3+ 4/1- x+ 1 @)
Ax+3+3/1- x+ 1
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AX+3= 5
. 2 2 . . 1+t L.
Vi (\/x+3) +( 1- x) = 4 nén ta co thdat: 2 voi 0<t<l.
V1- 2
1+ t2

_12t+8(1- )+ 1+ € 7€- 12t 9

Khi d6 (2) ty thanh:m =f(t) (3
@) 16t+6(1—12)+12+1 5¢ - 16t 7 ® @)
(1) c6 nghém = (3) c6 nghém t[-1;1].
Xét ham $ f(t) véi t0[0;1], co F(t) = - 52;2 * 81+ 80 o oo
(5t> —-16t— 7Y

:ng(l)sf(t)sf(0)=s—73 Ot 0[0;1]

Vay pheong trinh o nghtim - gs mss—;.

Chu y : Chic c6 E cac lan s thac mic vi saodi nghi ra caadat nhu vay ? Moi
nhin vao co ¥ thay cacdat t ¢ trén th'@u tr nhién. Thrc chat ra caadat ¢ trén tada
bo qua ndt budc dat trung gian. @ the:

, 2 2 VX +3=2sina

Tir ding thic (vx +3)” +(V1-x)" = 4 tadst véi a0[0: 1,
1- X = 2co 2
VX +3 1

saudo ta hitiép ycdat t = tang nén ta ngi co: - . Dén day chic

2 1-
Vi-Xx=2—7
1+t

cac lan thay cachdat ¢ trén hoan toarat ty nhién plai khong?!.

Vi du 14: Xacdinh moi gia tri cia tham 8 mdé hé sau c6 2 nghim phan bit
{Iog@ (x+1)-logs; (x-1)>log 4 (1)
2 ~ :
log, (X“ — 2x+ 5) mIogLZ_ZX+5 2=5 (2
Giai: Diéu kign -x >1.
Xx+1
Q) = Iogf—> log 973 2= —1> 2 kx< ! (Dox>1).
Vay hé¢ da cho co hai nghm phan bit = (2) cé hai nglim phan bit 1< x< 3.
Pit t =log, (x* - 2x+ 5)= 2< t< 30 xJ (1,3 va (2) t6 thanh

t+?=5=» ?-5t=-m (3
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Tu cachdat t ta cé:(x—l)2 =2' - 4= Vi mdi gia tri t0(2;3) thi cho tadling
mot gia ti x (1, 3). Suy ra (2) c6 2 ngéim phan bit x1(1;3) = (3) c6 2 nghém
phan bét t[1(2;3).

Xét ham  f(t) =t2 -5t voi t0(2:3) = f'(t) =2t~ 5= £ (£) =0 tzg

Bang bién thién

P > 3
2
(1) - 0 +
6 6
(1) \_ 25 /
4
25 25

= (3) 6 2 nghim phéan bit t[1(2;3) = —7<—m<—6<=» 6< m<Z.

Vidu 14 Cho phrong trinhx® +3x° - 6x* - ax®~ 6x°+ 3x+ & ((1). Tim fit
ca cac gia trcia tham 8 a,dé phuong trinh c&ding 2 nghém phan bit.

Giai: Vi x=0kh6éng phi la nghém phrong trinh . Chia hai&pt cho X tadugc

(x3 +i3) +3(x? +i2) - 6(x+—1)— a= 0.bat t=x 1 c6dugc phrong trinh:
X X X X

t(t> -3)+3(t? - 2)- 6t= a= £+ 3t- 9t a 6 (.

Tir cachdit t, ta cox® —tx +1=0 (3) > A=t -420 - |{> 2. Tir day ta co:

* Néu t =+2 thi phuong trinh (3) c6 @t nghiém.

*Néu [t| > 2 thi vsi mdi gia tri caa t cho tongung hai gia tr cia Xx.

Nén (1) c&dung hai nghim phan bit < (2) haic cédang hai nghim t=2 va t=-2

haac (2) codung ndt nghiém thoa man |t|>2.

. 2=a+ 6
TH 1: Néu (2) codung hai nggm t =+2= hé vO nghém.
22=a+ ¢

TH 2: (2) codang mdt nghiém théa man |t|>2.
Xétham 6 f(t) =t° +3t* -9t vai [t} >2, co:f (1) =3t% + 6t - 9= 3(t— )(t+ 3,
Ta c6 lng bién thién:

t —00 -3 -2 2 +00
F(t) + 0 - N +
+00

27
0 - N 2] 5

Duya vao king bién thién ta thy phuong trinh (2) caiting ndt nghiém M >2

o
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a+ 6< 2 a<— ¢
“la+6>27 | & 27

Vi du 15: Tim mdé pheong trinh sau cé &n nghém phan bit.
MWL+ -V1- 2+ 2)= A/ = #+V 1 - E - ().

Giai: Diéu kién : [x|<1.

O<t<1
Pat t=v1+x2 —V1- 22 0= 2= 2- 2/ - ¥ - {

N1-xt=2-¢

2
(1) tror thanh:m(t + 2)=1- £ + t m=tt+t2+1= H) ()

2-2Y 2- 2\’
Tfrcéchdétt:l—x4=( > J @x=i41—( > ] 0t [0;1]
= Vvoi mdi gid tri t[(0;1] ta co hai gia frx, cont=0= x = 0.

22 2- 2\’
Mejtkhéc:l—{ zlJ :1—{ ZZJ o B=the =1,

= (1) c6 Bn nghiém phan bit - (2) c6dung hai nghim t0(0;1]

o y N | o R _
Xét ham $ f(t) véi tO[0;1], co: f'(t) _W:f () =0 = t=5-2.
t+
Bang bién thién
t |o J5-2 1
P () + 0 -
i 1
f(t) 2\ /3
2.5

— (2) ¢6 hai nghim phan kit t0(0;1] = ~2/5< ms%.

Vay -24/5< ms:—l3 la nhing gia ti cAn tim.

Vi du 16: Bién luan $5 nghiém cia phrong trinh :

m. 2y (2m+ 1)(3—[5@ + (3 f5§ﬁ = ().
Giai:

{3—\/5]%7 +(3+ x/_Sf)j2 Y

1) « 2m+ (2m-1) ——
(1) ( - 2
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<)

= t>1. Khi d6 (2) to thanh:

2 _
2m+ (2m- 1)%+ t= 0= —2m(t 2F - % - ththlz f(1 (3).

¥z
) - X=% /Iog;ﬁst (*).
2

e Néut=1= (*) coOmbt giati x=0
« Néut>1= (*) c0 haigia trx.
= S6 nghiém oia (1) phi thuse vao $ nghiém t =1 cua (3)

3+4/5

2

Voi Dt21:>t=(

2
Xét ham § f(t) voi t21, c6:1'() =~ - 150 Ot21.
(t+2)
Bang bién thién:
t 1 +00
f'(t) +

+00
£(t) o/

Duva vao king bin thién, ta co:

*Néu -2m< 0 m> 0= (3 vd nghém = (1) v6 nghtm.

* Néu m=0= (3) c6 mdt nghiém t =1= (1) c6 ndt nghiém x =0

* Néu m< 0= (3) c6 mdt nghiém t >1= (1) c6 hai nghim phan bit.

Vi du 17: Tim tit ca cac gia tr cia mdé pheong trinh :
(m-1)logt (x— 2)- (M- 5)log (% 2F m- ¥ ((1)
2 2
c6 hai nghim thai mandiéu kién :2< x; < x, < 4.
Giai:
Dit t=log, (x - 2)= t0(-2;0)0 xJ (2;4 va ndi t[1(-2;0) cho ndt gia tii
2
x[(2;4). Khi do (1) te thanh:
2 _
(M- - (m- 5)t+ m- == 0= m:t2—5t+1: f(t (2).
‘ P -t+1
Yéu du bai toan< (2) c6 hai nghim -2<t, <t, <0,
2
Xét ham $ f(t) véi t0(=2:0), co (1) =—ﬁ<o Ot0 (-2:0)
t"—-t+

—=1=f(0)< m< f(—2)=175 la nHing gia ti can tim.
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Bai toan 2: Tim mdé bat phuwong trinh f(x)>g(m) c6 nghém
trén D. ,
Phwong phap: Vi dang toan nay troc ket tadi khao sat vadp bang bien thién
cia ham 8 f(x) trén D, bi dya vao cac tinh ¢t saudé chung tatinh gia ti cia
tham $:
1) Bat phuong trinhf(x) =g(m) cé nghém trén D = rpma[t)xf(x)z g(m)

2) Bat pheong trinhf(x) <g(m) c6 nghém trén D - mDiQf(x) <g(m)
X

Vi du 1: Tim mdé bat phueong trinh sau c6 ngéin
1) V4- x++/x+52m 2)mxyJ x 8 m

Giai:
1) biéu kign : -5< x< 4.
Xétham 8 f(x) =v4-x +/x +5

0 =% 1 _Ja-x-Jx+5
24/4- x 2\/x+ 5 2/(4 x)(x+ 5)
1

—=f'(X)=0 = V4-Xx-/x+5=0< Xz

Suy ramaxf(x)= max{ f(4),f%1),f(— 5)} =3z
Vay bat pheong trinh ¢6 nghim - ms[rr&)](f(x): 3/2.
2) biéu kién : x = 3.

Bat pheong trinh = ms~———= *1 X6t ham é f(x) =—‘X_31+1 V6i X =3,
5-X-+vX 3

Taco:f'(x) = =f'(X) =0 = x=4 va lim f(x) =0.

2x - 3(x- 1y X = ¥eo

Bang bin thién:

X |3 4 +00
f + 0 -
2
f 3
1 / \ 0
2
Vay bt phuong trinh c6 ngim < m< rpgxf(x)z%.
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Vi du 2: Tim mdé cac lat pheong trinh sau c6 ngéin

2% — <
1) 4 - m.2* + 3- 2me ((1) 2){'9 x-migx+m+3<0 )
x>1
Giai:
1) Pt t=2%, t> 0. Khi d6 bit phrong trinh té thanh:
2
t? - 2mt+ 3- 2m< 0= f(t)= tt :f’s 2n (3).
(1) c6 nghém < (3) c6 nghém t>0. Xét ham 6 f(t) véi t >0, ta co:
2 -
) =225 f) =0 - t=1 (dot>0).
(t+1)
Bang bién thién:
t 0 1 +00
f(t) - 0 +
3 +00

= (3) conghgmt>0 = 2m=22= m= 1.
Vay m=1 |a nhing gia ti can tim.
2)biat t=lgx =t >0 Ox> 1. Khi d6 lat phrong trinhda cho té thanh:

t?-mt+m+320- £+ 3 m(t- 1 (1).

2
Frels @) 35 m @),
, t?+3 t?-2t-3
Xét ham ¢ f(t) = voi t0(0;1), cof'(t) =————=—<0 DOtH(0;1)
t-1 (t-1)
= (2) c6 nghém t(0;1) = m< f(0)=-23.
2
151 (1) = m2 tt +13:f(t) 3).
Ta c6 lng bién thién f(t)
t 1 3 +00
(1) - 0 +
+00 +oo
(3) c6 nghétm t >1 = m= 6.
m<-3 . o
Vay { la nhing gia ti can tim.
m=6
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Vi du 3: Tim mdé bt phuong trinh :m/ x2 = 2x+ 2+ 1)+ x(2- x)< (1) c6
nghiém x 0[0;1+ \/?3].

Giai:

Pt t=yx2 - 2x+ 2=+ (x— 12 + 1= 10 [1,2] 00 [0+ 3

2 _
Khi 6 (1) t6 thanh:m(t +1)< £ - 2« ms tt +12 - (1) (2).

t2 +2t+ 2
(t+1)°
(1) c6 nghém xO[0;1++/3] = (2) c6 nghém tO[L; 2]

Xét ham $ f(t) trén[L; 2], ta co:f(t) = >0 OtO[L2]

= m< maxf(t)= f(2)=g.
[1:2] 3

Vi du 4: Tim mdé bat pheong trinh sau c6 ngéin:
zsin2 X 4 3003 X>m 3sir? X

Giai:

X s 2 sin2x 1 sin2 X 2 t 1 t

Bat phuong trinh < (= + 3(= >Me|—| +3=| =>2m
&t phuong G e [J {J

t t
V6i t=sin? x= t0[0:1]. Xét ham & f(t) =(§j +3gj ta thy (t) 1a ham

nghich bién. ,
= r[I(’)I_Eil]Xf(t): f(0)= 4. Vay bat phaong trinh c6 ngim = m< 4.

Vi du 5: Tim mdé hé bat pheong trinh sau cé ngém:
{sz +1-1>2x- 1 (1)

I8x—5+ ¥+ 2x+ == 2n2 0 (¢

Giai: Diéu kién: xz%.

Taco:(l) = V2x+12y/2x- 1+ 1= & 2/ 2% 1= %s gg.

Khi d6: (2) = -8x+ 5+ X + 2x+ 1- 2 0= f(xE K- 6x & 2r (3).
Xét ham 6 f(x) trén 1.5 4 c6:f'(x) =3x? - 6< 0 OxO 157

2'8 2'8
:>maxf(x):f(1 =§.
15 2

15 8
2'8
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Az . 15 25 25
Hé co nghém < (3) c6 nghém x| =;= | = 2Zm< maxf(X)=— = m<—.
2'8 {1.5} 8 16
2'8
Vi du 5: Tim tit ca gia ti coa tham é adé hé sau cé ngléim (x,y) tha mandiéu

kinx = 4.
Ix +y =3 (1
Jx+5+ Jy+3<a (2

Giai: biéu kién : x,y=0

X=4
bat t:\/;:>\/§:3—t, do{y>0:> 2< t< 3. Khi d6 (2) ty thanh:

azy e +5+y - 6t 12= £(£ (3).
t + t—3
Jt2+5 A2 -6t+12
(1) =0 = ty(t-32+3=3-tNE+5 (¥

= t2(t-3)% + 3t = (3- t)’t2+ 5(3- t)> = 2t>- 30t 45 phuong trinh vo
nghiém vi t0[2;3
BBT:

Xét ham $ f(t) voi t0[2;3], cof'(t) =

t
f'(t) +

J14+/3
£(t)

5

Hé c6 nghém < (3) c6 nghém t[1;2] = a= [rlr_lglf(t)z f(2)=5.
Vay a= 5 la nhing gia ti can tim.

Chu y : Bé bat phueong trinh :
{92k ((()=k) OXOD = k<minf(x) (k2 maxf(x).
D

Vi du 6: Tim mdé bat phuong trinh :(x +3)(x + 1)(x* + 4x+ 6)= r nghiém ding

OxOR.

Giai:

B4t phuong trinh = (X% +4x + 3)(x* + 4x+ 6)= .

Dit t=x? +4x+ 3= (x+ 2 - 1= t= - 1va it pheong trinh tty thanh:
t?+3t>m Ot=-1(%

Xétham é f(t) =t? +3t=f'(t) =2t +3>00t= - 1= minf(f)=-2.
t>-

Bat phuong trinhda cho nghim ding Wi OxOR < (*) nghiémdang wi Ot > -1
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= m< minf(t)=-2 la nhing gia ti can tim.
t2-1

Vi du 7: Tim mdé bét phuong trinh :\/(4 + x)(6— x) < x* — 2x+ m nghiém dng
Ox O[-4;6)].

Giai:

Pt t=/(4+ x)(6- x)= 0< t<

4+X+6—X_
5 =

Khi dé bat phrong trinh té thanh:t < 24- P+rme P+t me 22 (*).

Yéu du bai toan= (*) nghiém dung Ot J[0;5].

Xét ham $ f(t) =t% +t véi tO[0;5], ta thy f(t) 1a hamddng bién trén [0;5]

Suy ral?(’)l%]xf(t): f(5)= 3C.

5

Vay (*) nghiémdang t0[0;5] « m+ 24> 30= m=- €.

Vi du 8: Tim mdé bat pheong trinh sau nghim ddng \6i moi | x IZ% :

2 2 2
92X X — 2(m- 1 X+ (m+ DF X
Giai:

o 2 2X° =X
Chia hai ¢ bt pheong trinh cho4®* ™ vadat t:(gj , taduoc:

t? -2(m-Dt+ m+ = C ().

2
Vi |x|2%:> 2% - x2 0= t2 1= (1) = mst;t—ZtlJrl:f(t).
Y&u ciu bai todn- m< milnf(t).
=
2 — —
Tacof() =22 22 f1t) =0 - t=2.
(2t-1)
Bang bién thién
t 1 2 +00
F(0) -0 +
4 +00

(0 \ 3 /
Vay m<minf(t) = m< 3.
55 et et

t>1
=L 2| T4 eBook, DE thi, T lidu hoc 43p...

Book.Key. Toz
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