§6. Bat phuong trinh ma va bét phuong trinh 16garit

A. KIEN THUC CAN NHO

1. Bat phuong trinh mii
a) Bat phuwong trinh mii co ban
Dangl:a* >b (@a>0,a#1)
— Néu b < 0, tap nghiém cua bat phuong trinh la; .
—Néub>0va:
* g > 1, tip nghiém la (log, b +e<),
* 0 <a<1,tap nghiém la (—e=;log, b).
Dang?2 :a*2b (@a>0,a#1)
— Néu b < 0, tap nghiém la; .
—Néub>0va:
* @ > 1, tip nghiém 1a [log, b; +c<),
* 0 <a <1, tip nghiém la (—=;log, bl
Dang3:a* <b (@>0,a=1)
— Néu b < 0, tap nghiém la &.
~Néub>0va:
* a > 1, tap nghiém la (—e; log, b),
* 0 <a <1, tap nghiém 1a (log, b : +e).
Dang4:a*<b (@>0,az1)
— Néu b < 0, tap nghiém la @.
—Néub>0va:
* @ > 1, tip nghiém la (—=; log, bl

* 0 <@g <1, tap nghiém 1a [log, b ; +0).
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b) Bdt phicong trinh mii don gian

D¢ giai cic bat phuong trinh mil, ta c¢6 thé bién déi dé dua vé bat phuong
trinh mil co ban hoac bit phuong trinh dai so.

Bat phuong trinh légarit

a) Bdt phiong trinh légarit co ban
Dang 1 : log,x>b (@a>=0,a#1)

* Néua > 1, tip nghiém la (ab : +m).

* Néu 0 <a < 1, tip nghiém la [0 : ab).
Dang 2 : log,x2b (@a>0,a #1)

* Néu a > 1, tip nghiém la [a® ;400).

* Néu 0 <a <1, tip nghiém la (D; ab].
Dang 3 : log,x<b (a>0,a#1)

* Néua > 1, tip nghiém la (0; a?).

* Néu 0 < a < 1, tip nghiém la (ab ;+o=a] .
Dang4 : log,x<b (a=0,a=#1)

* Néu @ > 1, tip nghiém la [D ; a®].

« Néu 0 <a <1, tap nghiém Ia [a? ; +).

b) Bdt phitong trinh l6garit don gian

D¢ giai cac bat phuong trinh légarit, ta ¢6 thé bién déi dé dua vé bat
phuong trinh l6garit co ban hodc bét phuong trinh dai sé.
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B. Vi DU
e Vidul

Giai cédc bit phuong trinh mi sau :

a) @TT :"(%) . DO -@E 515 o) —— <4

Gidi
a) Vico so g bé hon 1 nén bat phuong trinh da cho tuong duong vai

V2 =-x < x.

Ta ¢6 diéu kién cua bat phuong trinh nay la 0 < x < 2. Khi dd, binh
phuong hai vé, ta dugc

; x <=2
E—x{xz ¢:>x2+x—2}0¢:>
x=>1.

Két hop vdi diéu kién, ta ¢6 nghiém ciia bat phuong trinh ddchola 1 <x <2,

b) Vi 2,5 = = = (0,4)"" nén bat phuong trinh da cho ¢6 thé viet lai thanh

(0,4)° =2,5.(0,4)" -1,6 > 0.
Dat ¢ = (0,4)" (¢t > 0), ta c6 bit phuong trinh

t <—1(loa1)

2 -1,5t-25>0 &
i > 2.5,

Khi dé, ta c6 (0,4)° > 2,5 hay (0,4)" > (0,4)"".
DPay la bat phuong trinh mi co ban véi co s6 nho hon 1.
Viy nghiém cua bat phuong trinh da cho la x < -1.
¢) Bat phuong trinh da cho twong duong véi
4* 4% — 44" +4.3* -3.4% +4.3% P’

-4<0 & <0 <
4x _3.’-‘( 4.1'_31‘ 41‘_3.‘&'

0.




. X
=3 + 4(§}
-——ir{a
3
=3 (z)

Chia ca tir vi méiu cho 4%(4* > 0), ta duoc

X
Patt = (%) (¢t > 0), ta c6 bat phuong trinh >0, voi nghiém la

t-r::-":- hay ¢t > 1.

Vit >0néntaco

3V 3
{?J'e.:.i.“«::E {]{(Z} <1 [x:wl
=

4 =
t>1 [%]x 5 4 x<0.
|\ 4
e Vidu?2
Giai cdc bat phuong trinh logarit sau :
a) logl(x2+2x—8)2—4 : b) 10g3]0g1(x2—1}<:] :
2 2

c) lngﬁ.z x - blogy o x < —6.

Gidi
a) Ta c¢6 diéu kién cha bat phuong trinh 12 2% + 2x — 8 > 0. Khi dé, ta c6
thé viét bat phuong trinh dudi dang

log, (x2 +2x-8) = log, 16.
2 2

Vi co so % nho hon 1 nén bat phuong trinh trén tuong duong véi hé

{ﬁ+ﬂx—8}0 {ﬁ+ﬁx—8}0
s

x2 +2x-8<16 X2 +2x-24<0

x{—4h0;§.cx:~2<:> -6<x<-4
6<x<4 Q<cx<d4

Vay tap nghiém cua bit phuong trinh da cho la [-6 ;- 4) w (2 4].
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b) Ta 6 logz log, (x? —1) < 1 & logglog, (x? —1) < logs 3

2 2

= Gﬁzlﬂgl{xz—l}{a @]ugllﬁluglfxz—l)ﬁluglé@ 1>x2—1>%

2 2 2 gz

2 9 3
e 2>x">Z e V2sxs—=.

8 2/2
Vay tap nghiém cua bit phuong trinh da cho la (—\E . _—3) w {i : \.“E}
22) "\2v2

¢) Véi diéu kién x > 0, dat ¢ = log g x, ta c6 bit phuong trinh
t° -B5t+6<0 & 2<t <3,
suyra 2 <logpox <3 hay loggs0,04 <logpgx < loggs0,008.

Vi co s6 0,2 nho hon 1 nén ta ¢6 0,008 < x < 0,04 (thoa man diéu kién
x>0

o Vidu3l
Giai cdc bit phuong trinh sau bang do thi :
X
a](é) Sx+4; b) loggx >4 - x.
Gidi

x
a) V& do thi cia ham s6 y = [%J v dudng thing y = x + 4 trén ciing

mot hé truc toa do Oxy (H.34), ta thiy ching cit nhau tai diém duy nhit

x
c6 hoanh do x = —1. Tir d6 thi ta thay : Khi x = -1 thi dudng cong y = [%]
néim phia dudi dudng thing y = x + 4.

Vay tap nghiém cha bat phuong trinh di cho 13 [-1 ;4).



Hinh 34

Hinh 35

b) V& d6 thi ciia ham s6 y = loggx va dudng thing y =4 —x trén cling

mot hé truc toa do Oxy (H.35), ta thiy chiing cit nhau tai diém duy nhit

¢0 hoanh do x = 3.

Tir d6 thi ta thdy dudng cong y =logsx nam phia trén dudng thang

y=4-x khix> 3.

Viy tap nghiém cua bét phuong trinh di cho 1a (3 ; +e=).

C. BAI TAP

2.36. Giai cic bit phuong trinh mi sau :

d} 3'1‘—2' < 9 :

s
c) 27X HIX L 4 -

e) 11¥%+6 = 11% .

h) 16* -4* -6<0 :

b) 4%t 5 16 :

2x%-3x
7 9
e S L
ofs) =%

gl p¥hy gt g R s e

SI
3" -2

i) < 3.
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2.37. Giai cdc bdt phuong trinh 16garit sau :

a) log;(x-1)=2-2 ; b) logz(x —3) +logg(x —5) <1 ;
3
9x% + 3 ) 2 .
c) log, — < d) log, logy x® > 0
2 3
1 2 &
e) <1 ; g) 4logyx - 33log,4 < 1.

5—logx E 1+ logx
2.38. Giai cac bat phuong trinh sau bang do thi :

o Y 1 (1)’: _
d}(:zj T 5 b) 3 >x+1;

c) log;x>3x ; d) logox <6-x.
3



