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01. PAI CUONG VE MU VA LOGARITH

I. CAC CONG THU'C CO’' BAN VE LUY THUA
1) Khéi niém vé Ly thira
« Lily thira Wi sd mii ty nhién:a” =aaa..a voi nla $ tu nhién.

~ NI A A 1 A X .
* Lily thira Wi s6 nguyén ama™ =—, véi nla $ tu nhién.
a

« Lity thira Wi sb mii hitu ti: a» =& = (@)m véi m, n1a $ t nhién.
1
bat biét, khim= 1 tacéa" =V a.
2) Céc tinh cHit co ban cia Liy thira
. a’=1,0a
e Tinh chat 1:
a'=zala
. . . . a>1: a">a" = m>n
* Tinh chat 2 (tinhdong bien, nghich bien):
O<a<l:a">a" = m<r

. £ . , . ) Ja">b"es m>0
* Tinh chat 3 (so sanhily thira khac ¢ s): véi a>b > 0 thi
a"<b™ = m<0
Chuy: , , )
+ Khi xét lu thira v6i so miz 0 va  mi nguyén am thieso a phii khac 0.
+ Khi xét luy thera woi so mi khdng nguyén thiocso a phii duwong.
3) Céc cbng thic oo ban caa Liiy thira

* Nhém cong thrc 1: * Nhém cong thrc 2:
a:'an:awn @za%z(%)mmgﬁz a%; ¥ a= };” a ;
%zam'” Yab=Yadb, Dabx0
(am)"=am=(a")" \/Ezﬁ Da2,b>0
b b

Vi du 1: Viét cac béu thic sau adi dang lity thira Wi s6 mii hiru ti, (coi cac biu thirc ¢4 ©n tai)

a) A={x2¥x. b) B=5,/gi/%. c) c=R232/2.

_ 2.3 ]2 _ 4 _3Ip*Jb
d)D—3332\/;. e)D={%a® . f)F—Sb\/B.

Vi du 2: C6 the két luan gi W sb a trong cac trong hyp sau?

a) (a—l)_g <(a—1)_?15. b) (28.+1)_3 >(2&+ ])—1 ' 0 (ij— ; <2
9 (1_a)_% >(1- a)_% ' e)(2—61)731 >(2-a)°. ) &jz >(§j_2.

Vi du 3: Tinh gia ti cac béu thic sau:

) A= Jﬁ+ﬁ—(ﬁ—f2ﬂ{(ﬁ+@;+\/I&f2_
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b) B=y4+10+ 2/5+4 4/ 10- 2 5

4X

X+2

a) Ching minh &ng réua + b = 1 thif(a) + f(b) = 1

b) Tinh tng S= f( L J+ f(i])+...+ f(@l
2011 201 201

Vi du 5: So sanh cacip 9 sau
- V2 - V3
0(5) (3]
2 5

y U (3] 03] (2]

: Tim x thoa man cac pkong trinh sau?

Vi du 4: Chohamé f(x) = r

1) 4*=%1024 2) g(gjx+1=1—825 3)81'3":3—2

26 (3" LEECTE- T

7) ﬁsazzx‘gz(o’TZSj_x 8) 0,2 =,/0,008 9) (%jsx_7:(%j7x_3
10) (v12)” (V3" =1 11)71‘X.41‘X=2—18

II. CAC CONG THUC CO BAN VE LOGARITH
1) Khéi niém vé Logarith

Logarith @ sd a caa mbt sd x > 0duogc ky hiéu lay va vict dang y = log, X = x= &
Vi du: Tinh gia ti cac béu thic logarith sau

log, 4; log; 81; log; 32; Io%( 8'_}

Huwdng din gidgi:
*log,4=y = =4 y=20[L log & -
*log;8l1=y~ 3=8=3 - y 40 log 8% -

. |ogﬁszzyc>(\/_2)y=32: é:(\/_gmﬁ ¥ 10 0. log 32 1

7
. Iogﬁ(&/_z):y«: (\/_2)y=8\/_2= ?\/_2:(\/_2) e y= O Ingé( 8_)2:
Chay: )
Khi a = 10 thi ta gi la logarith @ s6 thap phan, ky hu la Ig« hoac logx
Khia=e, (Wi e=2,712818...Xtugc gi la logarith @ sb ty nhién, hay logarith Nepe, kydui 1a Inx, (doc l1a len-
X)
2) Céc tinh cHit co ban cia Logarith

« Biéu thic logarith 6n tai khi co s a> 0 vaa # 1, biéu thirc dudi diu logarith lax > 0.
* log,1=0;log,a= 1Ja
b>c- a>1

« Tinhddng bén, nghch bén cia ham logarithiog_b > log. ¢ <
ong o garithiog, b>log, {b<0©o<a<1
3) Céc cong thirc tinh ciia Logarith

*Cong thiec 1: log, a* = x,0x0R ,(1)

Ching minh:
Theodinh ngha thi hén nhién ta cdog, a* = x = & = &

Hoc offline: S6 11 — ngach 98 — ngd 72 Tén A Tung (Pdi dién PH Y Ha Ndi) Hoc online:www.moon.vn



Khéa hpc LTPH mén Toan —Thay Ping Viét Hung (0985.074.831) FacebookLyHung95 Trang 4

Vidu 1: log, 32=log, 2 = 5,log, 16 log, b= |0%(ff =
Vi du 2 Tinh gié ti cac béu thic sau:

5/43
a)P:Iogl%. b) Q=log ;;\a/ a/ a/a.

Hudng din gidgi:

2 2 2 3 67 67 &
5 3 5 £ 2 =
a) Taco a\/a\/_ ag. & — a :i_ als 4 aGO P= |0g ab0— |Og 1 60 — _6_7
\/_\/_ 11 1.1 3 1 1 60
a aE_aZ a2's g a a
1 \/ 3 [ 1 15 5 4
b) Ta co\/a a = = ad=\ at= —— @Qlog; 4= Iogﬁ(f)é =5
Vi du 3: Tinh gia ti cac béu thic sau:
1) 100, 125= ..., 2)
5
0g 55 64= ..o
) 1006 0,125= ..o, 8) 1095125\ 2V 2 = oo

5) l0gys 3B = e, 6)

g7 ¥/ 7UB43= oo,
Vi du 4: Tinh gia ti cac béu thic sau:

a) P:Ioga(a%%): .....................................................................................................................
b) Q=Ioga(a\3/a2<‘/_a§/_a) D et et e et et e et et et et ettt e et ettt et e e ntatete st e e e nnanens

*Cong thirc 2: 8°%* = x, x>0, (2)
Chitng minh:
bit log,x=t=>x=4d,(2) = d=a

Vigur 2%0=3 8%0=6 (V3= ﬂogg:[( Yol $= 2

Vi du 3: Tinh gia ti cac béu thic sau:

1) 29915 e, 2) 200 O e
logg; 5

3) [%] e 2)

()™ = e

*Cong thirc 3: log, (x.y) = log, x+ log, y, (3)
Chitng minh:

— 09, X

Ap dung céng tirc (2) ta cé{ 0 Os x.y= d%%* gdo%Y = go% 0%y

log, y

y=a™

Ap dung cong tirc (1) taduoc : log, (x.y) = log, %% = log, x+ log, y= dpcn
Vi du 1: Tinh gi& tri cac béu thic sau:

a) log, 24=10g,(8.3= log & log % log 2+ log 8 8 log

b) log, 81= log;( 27.3= log 2% log 8 log°3+ log 3 8 =

Vi du 2: Tinh gi& tri cac béu thic sau:

4
a) log, 4¥16= log, 4+ log¥ 16= log 2+ log 2= ngl—;
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: 1)7° E 110
= 3
b) log, 27%/3= log 27+ log¥ 3= log 3+ log 3= Iog{g] + Iog{g] =— 3==-—
3 3 3 3 3 3 K

3

NN

c) log; 8Y32= log,, 8+ log,¥ 32= log, 2+ log, 2 Iog(f)g+ Io&(f) - 6 =2

*Cong thic 4: log, (lj =log, x-log, Y, (4)
y

Chirng minh:
— 0ga X

p X x _ ao%* log, X~
Ap dung cdng tlrc (2) ta c6 ooy D= == %700y
y= %% Y y a 9a Y

Ap dung cong tirc (1) taduoc : log, (EJ = log, a°%*"*%Y = Jog, x- log, y= dpcn
y

J32
6
*Cong thic 5: log, b™ = mlog, b, (5)

Ching minh:

Theo cong the (2) ta cob = a*%" = K" = ( d"gab)m = g%

5 4
Vi du: log, =Iong3_2— Iogz§/T6= log 2- log 2=

N o

4_
3

ol

.log, b

Khi d6 log, b™ =log, "% " = mlog, b= dpcn

log, 27=log, 3 = 3log 3; log 36 log = 2log

5

Vidu 1: 1
log, 32= log, (324 =% log 32—-71

Vidu 2

2 -4
2log, 6—£Iog1 400+ 3logy 45 log 6~ log/ 400 log 45 qu6i5= log 8log ,(}j =-4.
s 203 3 E 3 E 3 20 E a3

Vi du 3: Iog_,,x/?%—%log5 12+ log, 50= logy 3 logJ 12 log 58 Iogs%gz lag 25

*Cong thirc 6: log_, b =% log, b, (6)

Chizng minh:
Pt log,b=y=(a") =b=~ d' =t

Lay logarith @ sb a ca hai W taduoc : log, a™ =log, b = ny= log, b= y:% log, k
hay log,, b= % log, b= dpcir

1
log ,16=log, 16=—- log 16= 2.4 8.
22

1
Vidu1; "
Iog% 64= Iog231 64:1 log 64 5.6 3(
5
Hé qud: Tu cac cong thc (5) va(6) ta cod log , b™ =?Ioga b
3

1
Vi du 2: logy, 4125= log, ( 8)* =

53
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27
Iog?”/é 27+ Iog% ({@J
3

Vi du 3: Tinh gia ti biéu thrc A= . N
Iogﬁ 1+ Iog1 ( 3]
Huéng din gidgi:

* log, ; 27= Iogm( 3[3)2 z

27 ? 1 13 13 26
* log (—j log .| — |=—log, 3 =—-2—=-—
%39 32 35 1 5 5

N |

27
log, ; 27+ log, [{)/_j 2_@ .
Iogﬁ Iog 3*=-42log - &0 A= i -5 =<

1
log 1+ Iogl(

*Cong thirc 7: (Cong thic ddi co s5) log, b= :zgc (7)

Chirng minh:
Theo cong thc (2)ta cob = d*=® = log, b= Iogc( e ) log, b.log, a= log, b= II 302: dpcr

Nhdn xét :

+ Pé cho & nhg thi d@bi khi (7) conduroc gi la cdng thic “chong” co s6 viét theo ding &2 nhin biét nhir sau
log, b=log, c.log, b

log,b_ 1

Iogb Iogb a

Vi du 1: Tinh cac btu thic sau theén  d4 cho:

a)Cholog,14=al [~ A= log, 49= *

b) Cholog,;3=all - B=10g,,15= *

+ Khi cho b = ¢ thi(7) c6 ding log, b=

Huong din gidi:
a)Tacblog,14=a = a=log,(2.9= % log 7= log Za- :
Khi d6 A=log, 49= 2log 7= Za- }

1 1-a
1 1 08, 5= 1=
b) Tacolog,;3=a = a= = 0o
log;15 1+ log 5 log, 3= a
°7 1-a
1 1
“log,15=0%__a __a _ 1 g !
25 :
log,25 2log, 5 ,l-a 4 ta) 2ta)
a
Vi du 2: Cholog, b=+/3. Tinh
Jb b
a) A=log - —. b) B=log - —.
) 9@\/5 ) 9@\/5
Huong din gidi:
Tur gia thiét ta c6log, b=~/3= log, azﬁ.
a)
Jb 1 1 1 1
A=log - ——=log \/B—Iog Ja= - = -
& /o /5
bfa TR e o Jb o Jb) log;+b-logga log,~b-log, a
9% a 97 a
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b
08" log,b-1_3-1

=1_1=1_1=J_3,—1 =f3—1
1-2log,a log,b-2 ;_ 2 J3-2 J3-2 J3-2
J3
Jb NC b
Cach khac: Ta coéduoc A=log -—==1lo ,|—=| =log, —=

b “log,b-2 J3-2
aZ

1

b 1 1
b) B=log .. ——.=log ~. b- log, /a= - = - =
) g@\/g Ve Aab log,/ab log -~/ ab log,+/ a+ log,+/ b log; J a log- Jb
I S S S SRV o SUSIR- <
liog a+sdl 1tlogb 1 . 1 143 J3+1 J3+ 1
2 °7 2 23 2

2

2
b b
Cach khac: TacoB=lo —=lo | —1 =log,, —
9/ a g( ) ( /—aJ Gap

Vi du 3: Tinh gié ti cac béu thic sau:
@) 109 £ 3.100; 36= ..o

b) 10g 5 8.10g, 81 ...
c) Iogz\/g.logzﬁ/_zz ..........................................................

Vi du 4: Cholog, b=+/7. Tinh

b
9% 5 2log,b-1_2/3-1
a log,ab 1+log,b 1+/3°

a) A=|ogafb%. b) B=log, ¥a? .
Vi du 5: Tinh cac biu thic sau thedn  d& cho: ’
a) Cholog,, 7=a;log, 5=b0 - P= Iog@4—89: %
b _.
b) Cholog,a=20 0 Q= Iogabﬁ =7
*Cong thirc 8: 8°%° = %2 (8)

Chirng minh:

Theo cong thc (7): log, ¢ = log, a.log, c=> &%° = g*®%° . a{°gb°:( d"gac)logba = 2= dpcr

o 1
Vidu 1; 49%972 = Q049 = 2 = 4(\/aI 2 _ ooz = o7 - qd 3.

Vi du 2: Tinh gia tri cac béu thic sau:

N R i N e R

32—Iog3 2 4'0%5 3

) = OO

27°%*

C) C=81°%5 4 270030 L 3108 T e

BAI TAP LUYEN TAP :
Bai 1. Tinh gia ti cac béu thirc sau

1) log, . 5¢5 2) log, ; 729

4) log, 5V/3 5) log3(3/3)
1 log,, 81

7) [5] 8) 103+2|0qu 3

3)log 4 27
N

1 %Iog34
6 —
)@

9) 4_3I0g8 3+ 2logg 5
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1 logg 2—log; 5
~logz 2-2log,; 3 go 2-10g;
10) 92 27 7% 11) 42+103 12)3 >
13) 25°%° 1 49 14) 107052 0g, 16
log, 15- log, 30
1 1
16) 31+Iog94+42—logZS+ 5IogL25 27 17) 25I0985 + 49Ioge7
Bai 2. Quy ddi cac béu thrc sau theo céin da cho
a) Cholog3 =a; log5 =b. Tinh |092\/§; log,¥135; log 18(theoa, b.
b) Cho log3 =a, tinh logs15.
¢) Cho log6 =a, tinh logg32.
d) Cho Ig5 =a; Ig3 =b. Tinh log8.
Bai 3. Chng minh caaling thic sau(vdi gid thiét cac béu thirc déu c6 nglia)
a) Iga—;b :—;(Ig a+lgb), véi a® + b? = 7ab.
b) Ig(a-+2b)- 2|92=%( lga+ Igh) , Vi a + 4° = 12ab
¢) log, 2+ - I°g°a; 19050 6 422 + a2 = 4ab
d) Cho log,18 =a, 100454 =b, ching minh &ng:ab + 5@—b) = 1.
log, c log, b+ log, x
e) —2—=1+log, b log,, bx=—2——=2—
) log,, C G N 10g., 1+log, x
a) log, N —log, N _ log, N VGi b2 =ac h) 1 .1 .+ 1 _kk+1)
log, N —log, N log., N log, x log, x log, x 2log, x
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02. HAM SO MU VA LOGARITH

1. Ham & miiy = a* (véi a> 0, a#1).

e Tap xacdinh:D =R
e Tap gid ti: T = (0O; +0).
« Khi a> 1 ham é ddng bién, khi 0 <a < 1 ham & nghich bién.
* Nhan tryc hoanh lam &m can ngang.
2. Ham $ logarit y=log, x (véia >0, a=1)
 Tap xacdinh: D = (0; +00).
e Tap giati: T=R.
« Khi a> 1 ham é ddng bién, khi 0 <a < 1 ham & nghich bién.
» Nhan truc tung lam #m cin ding.
3. Giéi han dac biét
1 1\
e lim@+x)X = lim (1+—j =e .
Xx-0 X— %oo X
im In(1+ x)

I —10 L fim NEHW) _y
X—»O X U—'o u

X_ —
cim & oo im &t
X—»O X U—'O u

Vidu 1.Tinh céc gbi han sau:

2x _ T3 _
e -1 2)lim &1
X X-0 X

In(1+ 3x) In(1+ 4x)
X 2X

i
o 2L

Hudng din gidgi:

pog (e-l)-(-) g1 -
X X0 X x-0 X Xx-0 X

In(1+ 3x) —iim [ In(1+ 3()3} _3
X 3x

o

X-0

5 i In@+4) . [ In(L+ 4x).2} L,

2X x=0 4x

. e™-1 . | e¥-1(-4 4
6) lim =lim | — ==
x-0  3x x=0]  —4x 3 3

1=3 -2 =1.

. sinx .
lim——=100 lim
X-0 X

sinu (x):

x-0 Uu(x)

1

e3x _ er

3

e -1

6) lim

x-0

3x

BAI TAP LUYEN T4P

Tinh céc ghi han sau:
In(1+ 4x

1) Iimg

x-0

X —cosx

. €
2) lim 3
2

3lim
X-0

e®X _ ebx

X
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X+1

sSin2x _ .sinx X v
4 imE €~ 5) nm( X j 6) lim (1+1j
X0 X x-+o| 1+ X X oo X
x+1)" -4\ 5 2x+1\*
7) lim | 2= 8) lim 9) lim
X ool X —2 X+l X+ 2 xotol X—1

4.Pao ham dia ham mii va logarith
y=a"0 y=a.lna
y=a'00- y=u.dIne
y=e'00 y=¢&
y=¢'00 y=Uu.¢

y=log,xO O~y = I1
e Ham logarith: X r)a

y=log,ud - y= -
ulna

e Ham nii: [

bic biét, khia =ethi ta cé[

y=InxO - )/:l
X

bac biét, khia=ethita co

1

y=|nuDE1ay=1
u
Chu y: Bingdao ham @a mjt sd ham © ban theong gip:
Ham so cip Ham hop
e y=kO ¥Yy=0 e y=kuOH y=ku
1 1 u'
y:;DD:—»)/__? y:aD@yz_F
ey=xX"0OL y=nxX"'= ey=Uu"0OO y=nutu= U
y=J/xO00 y=—+ =Jud y=—+
V= f Y Y ol
. y=sinx[ [ y = cosx . y=sinud [~ y = d.cosu
y=cosx - y = - sinx y:cosuD@y:—u.sinu
y=tanxO [ y = ! y=tanuO [ y =
. cos x . co§u
y=cotxO [ y = 1 y=cotu [ y = u
sin® x sin‘u
u u-uv
=—0JL V=
LYY y=—0
y=uvO [ y=uv+ U\

Vi du 2. Tinhdao ham @a cac hamé&sau:

2

— 1 .
1) y=¥Yx-3x+2 2y y=g X = X*2 =Y -3x+2 3) y=3sin?( 2x—
)y )y=4 a3 Y ) y=3sin’*(2x-1)

Huwdéng din gidi:

1) y=4x -3x+2=(¥-3x+ 2400 %(3% 3( *- 3>«;

2) y:3/x2—x+1:(x2—x+lJ 10y = ()3— x+1J3{ X — XI-lj _
X+3 X+3 X+ 3 X+ 3

1
3
3 3
1 (e x+1) 3 (2x=D(x+ 3R+ x1) _ 1 X— % 1|3 %+ 5x ¢
_5'( x+3 ] ( (x+3)? ]_5'[ x+3jj " (x+3)

J:-Ha
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9y (pod =[x )P 0o y=S g (s 2 =Sy ohee)

BAI TAP LUYEN T4P:

Bai 1: Tinhdao ham @a cac ham&sau:

1 y=1+§/1+5x 2) y=o+ 6@ 3) y=4/3inX_:1

1++/2x
4)y=(x2—4x+4)é‘ 5)y=(x5—x)e‘2" 6) y = €*.sin4x
\/;_} 2x )
7)y=xe 3 8)y=2C 9) y=e"ni®
e’ -¢
10) y = cosx £ 11) y = 2% 12) y:In(x2+4\/7<—sinx)
In(2x+1
13) y=€**.In(cos) 14)y=|n(x+ x2+1) 15)y=n(—11)
X
In(\/;—cotx)
16) y=log, ( x* - cog x 17) y=———-1 18) y = (2x-1)In(3¢ + X
)y gi( ) Y = ) y=(2x-1)In(3% + X)
Bai 2: Ching minh &ng cac ham&sau tlba man & thirc ch ra tronging?
X2
1) y=xe 2 0. xy=(1- %) y 2)y=(x+1).& 00 y- y= &
)y y=e"+2e* 00 y=13y- 12y (
5) y=eXsinxd D> y+ 2y% 2y= C 6) y=e™ 0L y.cosx— y.sinx y= (

7) yzéxz.e‘mm y-2y+ y= &

_ C 2xy _n 1 ] =

8) y=(x +1) (¢ + 201§ 00 y=TL v & %+ ) 9) y=In—— 0. xy+1=¢
——1 = — :1+—Inx '=

10) y=————— D0 0 xy'= y( yin 1) 1)y x(1—|nx)DD*2X2y (2 y+1)

Vi du 3. Giai cac plrong trinh va Bt pheong trinh sau, i cac ham & cho drsi day?
1) f=2f(x): f(x)= é<( >€+3><+1)
2) F(+Z (=0 F(x=RIn x

X

3) f'(¥)=0; f()=>1+2.dZ+7x 5
4) £'(x)>g'(®; f(X=x+In(x5); d 3=In( x1)
5) 1100 <g(%; (3= 8% (3= 5+ 4xns
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03. PHUONG TRINH MU - PHAN 1

DANG 1. PHUONG TRINH MU CO BAN

e Khai niém: La phrong trinh c6 dng a* = b, trongddé 0 <a# 1.
e Cach qiii:
+ Néu b < 0 thi phrong trinh vd nghim.
+Néub<Othia“=b = x=log, b

e Vi dv mau:
Giai phuong trinh 2 + 2" + 22 = 5+ 2 57,

Huéng din qidi:
TacH + M+ P54 28 o P4 F 3 B D= B 2.&5.

o (1424 4) .z:(1+3j 5. 72=1 5. (fj = 5 x= log
5 5 2 5
Vay pheong trinhdé cho c6 1 ngéim lax =log; 5

2

e BAI TP LUYEN T4P:

1) 7+ 7%+ 792 = 34z 2)5 +10.5'+ 18= 3.5 3)

2><+1 + 2><+2 + 2x+3 3x— + 3(—2

4) 3+ 3%+ 3%2 = 35] 5) 21 4 242 = 32 4 33 6) 7.5 - 2871 =
7147+ 4.8 =198~ 7 8) 4 + 4 =26~ 4.672 9)

PRORCR

DANG 2. PHUONG PHAP PUA VE CUNG CO SO

‘ =1
» Co 50 phwrong phép Sir dung céc cong tirc liy thiradua phrong trinh ¢ dang a'® = a® - [?( )=9(X
X)=09(X

m n mtn

o))

a =a

m

| @

m-n

I
Q

n
n m
am) =a""=a"" (a)

x/; a”D[-La _ai

Q

e Cac cong thic lay thera cor ban:

—_

* Vi dy mau:
Vi du 1. Giai cac phrong trinh sau

) 1 Xx+10 x+5
1) 232 = 15 2) 37X < 3) 16x10=0,125.871°

" 243
Huwéng din gidi:

2 X=2

1) X" 2=qget K2 A4 W2 3 o At A X— = 6 @ D—[ 3
X=-

Vay pheong trinh c6 hai nghim lax = 2 vax = -3.

2 x=-1
2) ¥z L graxogs L 2y gx=o5e
243 x=5
Vay pheong trinh c6 nglim x =-1; x= 5.
x+10 x+5

3)16x10=0,125.8"15 , ( )
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s .. |x-10%0 x# 10
bieu kién: o
x—-15#0 x# 15
4><+10 x+5 X+10 X+ 5
Do 16=2*; 012&——23 ;& 2néntacdl) = 2 x10=2%2x15 . 4 =-3 33—~
8 x—10 x—15
x=0
o Ax+10)_ 60 (% -5x-150) = 15 150 -
x—-10 x—15 x=20
_Véy phuong trinh ¢6 ngtéim x = 0; x = 20.
- Vidu 2. Giai cac phrong trinh sau:
o (2Y(9) 27 . - - x4
1) 5 . g :a 2) 4.9 =3J2X 3) (\/§+2) :(\/75_ 2)x+1

Huwéng din gidi:
X X X 3 X 3
0(5He) e (54 (3 - [ (- ooes
3 8 64 38 4
Vay phrong trinh c6 ngléim duy nfit x = 3.

1 2x+1 o 2x-3 0
2497=a/27 o Ao 38 o (VYT (ij = ;(ij o x3
327

Vay phuong trinh c¢6 ngléim duy nhit x ==

X 2X 3 -
Cach khac: 4.97 = 3/ 21 - 16.8T'= 9.3 . 1 811 = 9.2% (ilj _%h (—j :(—j o x=_"

3) (V5+ 2 = (J5- P (3

biéu kién: x+1# 0 = x#-1.

Do (J§+2)(f5— 2) 1005 2=

f+

1-x 1 )\_ x=1
(1) = x- 1—X—+1<:»(x 1)(1+X—+1j—0w {x=—2

Vay pheong trinh ¢é hai ngim lax = 1 vax = -2,

Vi du 3. Giai cac phrong trinh sau:

1) 22@32%&_1:4 2) (V3 +2) " =(V3-2) 3)5° -3 =g 5t %2
N (o] =53 547

Huwdng din gidi:

N

X#1

N
1) {Z(Z&H)M} - 4, (1 biéu kien: {X>O

o 3+ e
_i@m_% X- 5/x- 3= 0= JVx= 3= x= ¢

Vay pheong trinhda cho cé ngléim x = 9.

2) (V3+v2) " =(va-v2)', (2

00 (3o 3= 00 ([ o (VY
@) - (V39 7= (VarVY o x- s e 0n X7

Vay pheong trinhda cho cé ngléim x = 2 vax = 3.
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35 -3 =g 51 -372) - o372 5-2 4. §-2 4= 342 4
5 9 5 9

X2 X2 3
- gsxz = 25g¢ (—SJ _ 125 (—Ej =(—?j 0O x=+3.

9 3) 27 |3
Vay phrong trinhda cho c6 ngléim x= +/3.

* BAI TAP LUYEN TAP:

2 3 X2 =x-5 2 2%+3

D (0.2 =5 ? [z) (é) J
5) 107 1=1

(3+ 2\/—2)4><—1 _ ( 3_ 2/—2)2>(+3
4) (9@) = g1t

1 x-1 X
7) (éj =16(3/4)

o 2(2](3]
3 27

1 5x-7 x+1 1 4x-2
8) 9“1 = (—j 9) 27x1 == 81x2
3 9

2¥%-1

11) (v10- 3)5X'3X$ =(19+ 6/19

DANG 3. PHUONG TRINH BAC HAI THEO MOT HAM SO M0

o . a'®=_,
» Co s6 phirong phéap Bién doi phuong trinh & dang Aa*'® + Ba ¥ + C=00 [-l{ (0
a =
G -n 1 2n n 2
*Chuy a =—; a —(a)
!
e Vi dv mau:

Vi du 1. Giai cac phrong trinh: 25° - 30.5 + 125 (

Hudng din gidi:

Phrong trinhda cho trong duong:(Sx)2 -30.5+ 125 (.
Dt t =5, diéu kient > 0.

t=5
Khi d6 phrong trinh to thanh:t* - 30t + 125= 0 L i
+Véi t=5 5=5- x=1
+V6it=25- 5 =25 =5 x= .
Vay phuong trinhda cho c6 2 ngém lax = 1 vax = 2.

Vi du 2. Giai phuong trinh: 3% + 3 = 10.

Hudéng din gigi:

TacH63*?+3*=10< 9.3+3—1X= 10- 4 3°- 103 1 o

Vay phrong trinhda cho ¢6 2 ngkim la x=0, x=-2.

Vi du 3. Giai cac phrong trinh sau:

X
1) 5 —5Vx 41 4=0 2)F-8.2 +15= (

3) 378 -4.3%°+ 27= (

Hudng din gidi:

1) 5% -5 +4=0,(3)
Diéu kién: x= 0.

m@w—i

raz0- (97 + a8 s M[S@g[&o o

sx=5 [Jx=1 [x=1
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Ca hai nghém déu thoa mandiéu kién, vay phrong trinh c6 hai ngéim x = 0 vax = 1.
(\/:_')))X =3 |:X =2

2)3-8F+15=0- (Vi - /¥ + 15 0 (@)X:S@ x=log; 5= log, 25

Vay phuong trinh c6 hai nglimx=2; x=log, 25.

2x+8 5 4 4 4 4 3 =3=x=-3
3) 38 -43%%+ 27= 0 3XY- 4843 272 @ #H Y- 12%% 27 DL
F**=9=F = x=-2

Vay phuong trinhda cho cé hai nghim lax = -2 vax = -3.

o BAI TAP LUYEN TAP:
1) 9% -3 -6=0 2) 2 -4 =1 3) 25" -5~ 12= (
4) 100 - 10" + 16= ( 5)9*-10.3 + 9= ( 6)3+2.37=¢

DANG 4. PHUONG PHAP DAT AN PHU GIAI PHUONG TRINH MU
Logi 1: Phuong trinh c6 citaa’ ™) b"(*) ¢ ')

m n
trongdé %z(ﬁj :(%) . Bé giai phuong trinh dng nay ta chiaichai V chob'™ véi b=min{a,b,c,d hay

goi mot cach dan ra, ta chia bai v caa phrong trinh cho ku thic liy thira ma c6 o 6 nho nhét.

Vi du 1. Giai phuong trinh: 3.9+ 7.6 - 6.4 = (.

Hudng din gidgi:

3}* 2
2x X | =z=>x=-1
. 3 3 2 3
Phrong trinhda cho trongduong:3| = | +7/—=| - 6= 0=
2 2 3\
HR
2
Vay pheong trinhda cho cé 1 ngém lax = -1.
Vi du 2. Giai cac phrong trinh sau:
I
1) 64.9°- 8412+ 27.16= 2)4x+6x=9x
3) 3" +4568 - 9.3%= ( 4) (PH khdi A — 2006): 3.8+ 4.1 - 18- 2.27=

Huwdéng din qidi:

1) Chia @ hai \é caa (1) cho 9taduoc

Y L A 33
- ool o8] A o o3

3

Vay phueong trinhda cho c6 hai nghimx = 1 vax = 2.
2) biéeu kién: x # 0.

35
t t 2t t - -
onte - ssss ({5 o (I (e 2,
X 4 4 2 2 (3) 1-/5
2 2
L 3) 1+4/5 1+/5 1 3
Tudotaduqc(§j= > @tzlog{ > JDQX=_¥=_|09M(_2)
2 2

3) 32X+4+45.8(_ 9_2X+2: O-~ 819+ 456 364
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X X 2% X Sl TAaT| A
2 9 2
= 81.(gj +45(§j - 36= 0= S(EJ + 4€—3j - 36 6 OO0 x=-
4 4 2 2 3\*
2

Vay phuong trinh ¢6 ngtéim duy nhit x = —2.
4) 3.8+ 4,12 - 18- 2.27=

R ISR ETC RYE RS

Vay phrong trinh c6 nglim duy nfit x = 1.

* BAI TAP LUYEN T4P:

1) 10.25 - 29.10+ 104= 2)5.36'= 3.16 + 2.81 3) 25 +3.15 + 2.9= (
4)15.25 - 34.15 + 158 = 5) 4.49 - 17.14= 392% 6) 25+ 4.9' = 5.15
Logi 2: Phiong trinh ¢6 tich @ 6 bang 1
Céch giii:
— f(x) _ f(x) — 1
Do ab=1< (ab) " =100 b =
a

Tird6 tadat a’® =t, (t>0)0 0. b’ :%

| [(Edfge1 (292
R e

3+2y2=(V2 §

= Mgt s6 cap a, b lién lap theong gip:

= Mét 0 dang hing dang thic thuong gip:

7+ 43=(26 V3 .
Vi du miu. Giai cac phrong trinh sau:
b (o) (o7 = 2 (f538) +(§578) =
3) (5-21)"+ 75+ 2] = 2 2y (2443) " +(2—f3)xz_zx_l=2_iﬁ
Hudng din gidi:

1 (V2+v3) +(V2=v3) = 4, (3

oo Bl o)1 (/2T (27 = won V2T ¥ o

Dit (\/2+\f3)x =t,t>0)0 m( z—f)x =

— | =

t=2+3
t=2-4/3

-Vérit=2+x/§<:»( 2+I3)X:2+f3=(\/2+—§25@x= 2

Khi d6 (1) = t+%—4=o<: P-4+ 1= 0][1{
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" V6i t=2-43 = \/2+_I3)X= 2- 3= 2[:)_1=(\/z-_f:)_2 00 x=- :
Vay phrong trinh c6 hai nghim x = +2
2) (f3+78) +(a-v8) =6, (3
Do (3+8)({3-ve) =g 3 va(3vi=1- (374 (3= nc(§ a7k m
pat (3+v8) =t,¢> 00 0. (Y3-va) =%-

Khi d6 (2) = t+1-6=0 t?— @+ 1= cmm{t:?’“/é
t t=3-./8
= VGi t=3+/8 < (\3/3+\/?3)X: 3+ 8o ( 3+\/_s)5 =3/ @ x= ¢
" Vi t=3-+/8 < (\3/3+\/?3)X: 3-8=( }J—s)_l o (V= 3[)3_15 0 x=- !
Vay phrong trinh ¢é hai ngim x = £3

21

2 j:&()a

o (] [ e 243

3) (5-v20) + (54 2) = 2 - (5—J?1JX+ 7{54_ :

1

52

bt (52/721} =t,(t>O)DD—»(5_flj _1

{ .

Nl P

t
Khi d6 (3)«:%+7t—820«:» -8+ 0]&[
X
-Véitzla(5+£/_21J =10 0. x=0.
X
-Véit=1@(5+\/?1J !

_ _ 1
= > —$DQX—I095+JZ(3J.
2

x=0
Vay pheong trinh ¢é hai ngm {

_ 1
x=109g, /| 5
2

== ﬁ e (V323 T (2 vy T
(2-V3)(2+ V(203 4 (2V3 =

4y (2+3) " +(2-v3"

( Z_Iif 2x ( I)g%—zx: 4’( )4

pat t=(2443) " t>0)0m (2-v3 =t

Tt
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X2 -2x
t:2+\/§ (2+\/§) :2+\/_3 |:X2_2X:1
— x2-2x 2 _ - _
t=2-/3 (2+@) >, J3 LX¥-2x=-1

Khi d6 (4) = t+%—4=0«=~ P-4+ 1= O]D{

= VV&i phuong trinh X% =2x=1< X - 2x-1= 0= Xx= 2t+/ 2
* Véi phuong trinh x* —2x=-1« X - 2x+1= 0= x=1

x=1
Vay phu trinh c6 hai nglai
ay phuong trinh c6 hai ng'm[x=24_r\/§

* BAI T4P LUYEN TAP:

1) (5++/24) +(5-v 24" = 1¢ 2)£7+23J_5JX+7£ 7_23/_5sz8

3) ( 5—2\%)x+(5+ 2/’ = 1« 4) (\/4—\/E)X+(4+\/T5)X = ¢

5) (\/5—1)X +(«/_2+ ])X— 2/ 2= ¢ 6)(x/TO+ 3)X2 +(\/ﬂ)— I)XM:\/TOi- ¢
7 (5+vza + J&ﬁ])xz 52
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04. PHUONG TRINH LOGARITH

DANG 1. PHUONG TRINH LOGARITH CO BAN

= Khéi niém:

La phrong trinh c6 dng log, f (x) =log, g(x),(1) .
trongdo f(x) vag(x) la cac ham&chira an x cin giai.

= Cach gii:
a>0a%21l
- Dit diéu kién cho plwong trinh cé ngta { f(x) >0
9(x)>0
f(x)=9(%

- Bién ddi (1) vé cac dng sau:(1) « <a—1

=Cha y:

- V6i dang phrong trinhlog, f (x)=b = f(x) =&

- Pay lily thira bic chin: log, x*" = 2nlog, |, néu x >0 thi nlog, x= log, X’
9(x¥=0

- V6i phueong trinh sau khi l#in doi duwgc Vé dang [ f (X) = g(X%) - 5
f()=[9(]

109, X

log,a* =%, a**=x

- Cac cong tlic Logarith theong s¢ dung:{ log, (xy) = log, x+ log, y; Ioga(ﬁj = log, x- log, y
y

m_ m 1
log , x™ =—1log, x; log, b=
2 n log, a
= Vi dy mju:
Vi du 1. Giai cac phrong trinh sau:
1) log, (x* + 3x- 4)= log, ( 2x+ 2 2) ng:%Ig(x+1)
3 3
8-x_1 2 _ =
3) log, 7 —Elog%x 4) Iog5_x(x 2x+ 65)— 2
Huwéng din gidgi:
x>1
x> +3x-4>0 X< -4 x>1
1) log, (x? +3x-4)= log, 2+ 3 = { 2+ 2 0 cde-1 o [x=2 00 % -
: * X2 +3x—4=2x+2 |[¥+x-6=0 [/ X=-3
Vay pheong trinh c6 nghléim x = 2.
x>0
>
. x>0 x>0 x>0 X:% 1++5
2) Igx==Ig(x+1) = { x+1>0 - 5 -9, - o O x=
2 Ig(x )=Ig(x+1) X2 = x+1
2lgx=Ig(x+1) 1-5
X==——
2
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Vay phrong trinhda cho c6 ngldim x= 1+2\/13.
3) log, /8- x :—1Ioglx, (3.
4 2 5
P 8-x>0
bieu kién: = 0<x<8.
x>0

a_v / 1 _

Khi d6 (3) = log, 8-x =——1Iogzx@ VEX_ e NEX_ 1 x(8-x =4
4 2 4 4 Jx

« X’ +8x=16~ (x-4°= 000 x= 4
Nghiém x = 4 thva mandiéu kién, vay phrong trinh cé nghéim x = 4.
4) logs., (x* - 2x+68= 2, (9
5-x>0 X<5
biéu kién: {5-x#1 =ixz4 -
x*-2x+65>0 |(x-1)*+64>0,0x0R

X<5
X£4

Khi d6 (4) < x? - 2x+65=(5-%)° = &+ 40= @ [ x=- &

Nghiém x = -5 thba mandiéu kién, viy phurong trinh ¢6 nghim x = 5.

Binh luin:

Trong céac vi d 3 va 4 ching taan phii tach riéngdiéu kién ra gidi trueéc roi saudé msi gidi phwong trinh.O
vi du 1 va 2 do céc pkong trinh trong doi don gian nén ta ndi gop diéu kién vao vic gidgi phurong trinh ngay.

Vi du 2. Giai cac phwong trinh sau:

1) lg(x+3)-2lg(x-2) = 1g0,4 2) %Iog5(x+ 5) + logs~/ X~ 3:—; logy( 2+ )
3) log, (4 +15.2 + 2 - 2Iog(4lzx_3J= 1
Hudng din gidgi:
1) lg(x+3)-2lg(x-2) = 1g0,4, ()
o {x+3>0 {x>—3
bieu kién: - = X>2,
x—-2>0 x> 2
Khi 6, (1) - Ig(x+3)-Ig(x-2)* = g0, 4 Ig(x;?’)zz g0, 4~ ()(;3’)2: 0,42 . bx- P- B+ )3
(x-2) (x-2) 5
x=7
e 2% -13x- 7= 00 [ 1
Xx=-=
2

Déi chiéu voi diéu kién taduoc nghém aia phrong trinh lax = 7.

2) %Iog5(x+5)+ logs v/ x— 3:% logs( 2+, (2

X+5>0 x>-5

Piéu kién: {x-3>0 = {x>3 < x>3
2xXx+1>0 1
X>_E
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Khi o, (Z)wélog5(x+5)+—;lo%(x— =%Iogb( X+ 1= log[(x+ B x = log 2+ )

o (x+5)(x=3)=2x+ 1= X+ 2x- 15 2¢ 1= X= 1610 x+ ¢
Déi chiéu voi diéu kién taduoc nghém aia phrong trinh lax = 4.

3) Iogz(4x+15.Z+ 2?— 2Iog(423_ 3j= 0, (P
> L4,

4°+15.2°+ 27> O[xOR

biéu kién:
4.2-3>0

o y 1 \_ x 1YL
Khi00 (3) - log,(# #3524 2+ 200 )= 0 '°9{( e ?64.2_31‘

2=3

= 1~ 15%- 392 18 O[-

2
1 2% +15. %+ 27
- (441524 23( j =1- 2= x__2
16.2* - 242+ 9 2% = g<0

4.2-3

Gia ti 2% =3 théa mandiéu kién, tir d6 tadugc 2 =3 = x= log, 3la nghEm aia phrong trinh.

BAI T4AP LUYEN T4P:

1) logs(2x + 1)(x — 3) = 2 2) logs(X2 — 11x + 43) = 2 3) loge(2x + 1) + log(x — 3) = 2
2 2
4) log, (X% - 4x+ 3) = log,( 3+ 2} 5) log, (x? —11x+ 43 = 2 6) log, X< = Jog, ——
) 93( ) 93( )- ) 95( :% Z ) gé 10 g%X+1
7) log, , 4= 2 8) log? 10~ log, 10~ 6= ( 9) log, (3x* - 5x- 3 = 2
10) log, (2x* - 3x- 4 = 2 11) log, ., (x* - 3x+1) =1 12) log, (3¢ - 8x+ 3 = 2
13) log,.; (3¢ = 7x- 2 = 2 14) log, (x- 2) + log, x= log, & 15) Ig(x-9) + 2lgy/2x- 1= 2

16) log, (x+3) — log, (x- ) = 2- log, ¢

17) 2log, x + log ;; x+ log, x= 9 18) logy (x +1) = logy (1~ X) = logy( X+ 3
2

DANG 2. PHUONG PHAP DAT AN PHU GIAI TRINH LOGARITH
« Chang ta thong dat an phy khi pherong trinh c6 chia biéu thire phirc tap khi thrc hign cac phép b doi.
bit t =log, x thi ta khdng &n diéu kién gi aiat.

log, [ f (x)]*" = 2nlog,|  (x)

» M6t sH biéu thirc cin leu y khi day liy thira )
log f (x)=[log, f (x)]

Vi du 1. Giai cac phrong trinh sau:

1) log2(x-12)* = 5+ log, (x- 3 2) log3(2-x)-8log, (2-x) = &
2
2 2
3) log, x-3. [log, x+ 2= C 4) {Iogl(4x)} + Iogzx—z 8
3 3 2 8
Huéng din gidi:

1) Iogg(x—l)2 =5+log(x-3, (3
biéu kién: x > 1.

Pit t =log, (x-1) 0 O- logd (x— 1 :[ log, ( x— :)ZT =[ 2log(x- }]' = #
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t=-1 |ng(X_1):—1 X=1== X=—
Khi d6 (1) = 42-t-5=0-| 5 OO - S
x-1=24 | x=1+ 2
5
Ca hai nghém déu thoa mandiéu kién, vay phrong trinhda cho cé hai nghin la x =g; x=1+ 2%,

2) log;(2-x) - 8log, ( 2-x)= 5,( 3
4
biéu kién: x < 2.
log, (2-x)=1

(2) = log} (2-) - log,(2-X) = 5= log( 2 %)+ 4log( 2 §- & O Logz(Z—x)=—5

= V6i log,(2-X)=1= 2-x=2= x=0

. 1 63
" V6i log,(2-X)=-5e 2-X=— = X=—,
6i log, (2-) 32 32
Ca hai nghém déu thoa mandiéu kién, vy phuong trinhda cho cé hai nghim 1a x=0; ng—g’.
3) log, x-3.[log, x+ 2= 0, ( 3
3 3
i x>0
bicu kign: log, x=0= 0<x=<1.
3
) /Ioglx=1 log, x=1 X:l
3 3 3
3) | [log,x | —3.[log x+ 2= 0< ° - * oo
( ) { % J 5 |091X:2 |Og}X:4 X:_l
N\ 3 3 81
Ca hai nghém déu thoa mandiéu kién, vy pheong trinhda cho cé hai nghim 1a x =:—13; X:Sil'
2
X2
4) {Iogl (4x)} +log, =8, (4
2
Diéu kién: x > 0.
2
{Iogl(4x)} =[-log, (4x)* =[(log, 4+ log, x)}2 =(log x+ ¥
Taco 2
X2
Iogzg =log, X* - log, 8= 2log, x— 3
log, x=1 X=2
Khi d6 (4) = (log, x+ 2)* + 2log, x— 3= 8= (log X)*+ 6logx- % 0-| >~ - L1
log, x=-7 |x=2"=—
128
Vay phrong trinhda cho c6 hai nghin x=2; X:1_;8'
Vi du 2. Giai cac phwong trinh sau:
1) 2logg/x - 2= Iog(% 2) log,+/5+ log, 5<=791+ log+/ 5
) _ 3 ) 1
3) log,, X* —14log,, X° + 40log, ~/x= ( 4) logs| — |.log, x—log,| —= [==+ |092\/;(
X J3) 2
Huwéng din gidgi:

1) 2loggv/x - 2= Iog(é , (3
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biéu kién: x > 0;x # 1.

(1) = 2%Io%x— 2=-log, 5= logx- 2Floglx: 0:.( Iogx)z— 2logx+ 2 6 logx= A0 x=
5

Vay phuong trinh ¢6 ngtéim duy ntit x = 5.
2) log, /5 + log, 5(2791+ lodgv/5, (3

biéu kién: x > 0;x # 1.

1 5
1 o (1, N (1. V¥ [1 5 500,557
Taco(2) = =log, 5+( 1+ lo =—+|—=lo = |—=lo - 3— lo —-= 00
(2) = 3100.5+(1+ loa §=3+( loa § =[G a § - 3 log prim 02 T2
J— gX = —
2 2
- 5 _ -5
Tir d6 tadugc | °9 27 O, | X =5 _ | x=V5
log, 5=1 x=5 x=5
Céac nghém naydéu théa man, gy pheong trinh ¢é hai ngéim x =5; x= /5.
3) log,, X2 —14log,, x> + 40log,v/x= 0, 3
x>0
x>0 x;zt1
L |12x#1 2
biéu kién: - 1
16x# 1 X¢E
4xz£1 1
X#=
4
. 42 20
Khi d6 (3) = 2log,, x- 42log,, X+ 20log, x= 0= - + =
() Oex dx 9 log, (2x) log,(16x) log,( &)
_ 2 B 42 N 20 “0 - 2 42 . 20 =0, (¥).
log, x+log, 2 log, x+ log, 16 log x+ log 4 t* log2 4+ log 16 X1 log 4
1 21 10
bat t=log, 2, (*) < - + =0 (1+4)(1+ 2)- 20 ®t)( ¥+ O+ 10 tt)( 4 t4=
ti=log,2, () - “-Ze+—10 =0 (1+4)(2+ 2)- 2{ 3)( ¥ 9+ WP 40)( 4 Y
t=2
o 8P +6t+1-21 2°+ B3+ 1+ 10 &+ 6+ JI= O t6- t7 1 DI
1 }+ 10 J (=5
6
"V§i t=2 < log, 2= 2 x*= 20 0> x=+/ 2
-5 5)Ys _6 _6
-Véit=—§alogX2=—§@x6=2a x6| =2500 x=2°5= 1
6 6 364
Déi chiéu i diéu kien taduoc nghém cia phrong trinh 1ax=+/2; x=——.
C 0C NGNE preong ol
3 X1
4) log,| = |.log, x - log,| == | ==+ log,\/x ,
) 93(XJ 9, 93(\/5} > 9% (Z)
biéu kién: x > 0.
11 1.1 1
(4)«:»(1—Iogsx).logzx—(log3x3— Ioggx/_é—§+5 log x= ( + logX .logx- 3Iog>¢+—2——2+—2 log >

< log, x—log, x.log, x— 3log; x—% log, x= 0= log x- 2log x.log x- 6log »

= log, x(1- 2log, ) - 6log, x= 0, ()
Do log; x = log; 2.log, x nén (*) = log, x(1-2log, X) - 6log, 2.log, x= 0= log X * 2logx- 6log )2=
x=1 x=1
log, x=0
s [ _1-6log2_1

- 3\O00- J3
1-2log, x—6log, 2= 0 |log,x=—"5"— log,| — =2
G & (O] > > gs(&J X 5
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Ne

Céc nghtm naydéu thva mandiéu kién, viy phrong trinh cé hai ngim x=1; x=g-
Vi du 1. Giai phuong trinh sau:
a)

log,x _ log,, X
logy (3x)  l0g,,;(27%)

Giai.

Diéu kién 0< x # ?1% X2 2i7 Phrong trinhda cho trong dwong

log; x _ log,, X _ 2log; x _  5log; x
0gy(3) 109, (27%)  log(3) ~ 3log( 2%
log,x=0 log, x=0 x=1
- 5(1+ log, x) = § log, 27+ log x) - { logx=- 13 {xz\?ﬁ”

Két luan nghém

log, x _ log, 4x

log,(2x)  logs (&)
Giai.

biéu kién x>O;x¢1;x¢—1.
2 8
2log,x _4log,(4x)  2log, x _ 4 2+ log X)

Phrong trinhda cho trong d IR = <
ong trinhda cho trong duong Wi log,(2x) 3log,(8&) * logx § 3 logx

X=2
t=
bit log, x=t taco3t(t+3)=2(t+ (t+ 1 = t*+ 3- 4& 0= L 4" 1
= - X=—
16
Vay phrong trinhda cho c6 ngléim S= {% 2}.
c) Iogz(2X+1).Iogz( 2+ 3= €
Giai.
biéu kign xOR
Phrong trinhda cho trong duong
Iogz(2X+])[Iog2 2+ IogQ( 2+ ;L]z 6= Ioé( 2+ )1+ Iog( 2+ )1— 8
{=2 2°+1=4 2=3
bat Iogz(2X+1):t ta thudugc t* +t-6=0 = [t:—sa 2X+1=} o 2X=_1:> x=log, 3

8 8
Két luan nghem S={log, 3 .
d) 4,/log, x—1- |Og3\/;(: 4
Giai.

Piéu kién x> 3.
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Phrong trinhdéa cho trong duong Wi 4 Iogsx—l—% log, x= 4= §/ log x— * log x= ¢

Dit log, x =t (t=1)thuduoc 8Vt -1=t+8< 64t- J=t*+ 16+ 64- t>~ 48+ 128

Vi du 2. Giai phuong trinh sau:

a) log,, (9x*)+ 2log, , (27%" }+ 3log;, 9:%)

Pidu kien x>0;3x# 1,9%¢ # 13/ 3z !
Phrong trinhda cho trong duwong Wi

2log,, 3+ 4log, x+ 6log . 3 8log, x+ 6log 3%)

2 4 6 8 6 _ 4¢
- + + + + =
1+log,x 1+log 3 2+ 3logx 2log 3 3Iog wel
3
2
2+4Iog3x+ 6+ 8Iog;x+ 12 _ 49

1+log,x 2+ 3logx 2log x+ 1 5

2+4 6+8 12 4¢
+ + =

biat log, x=t= =
1+t 2+3 2+1 5

o (a+2)(@+ T+ J+(8+ §( 22+ 8+ J+ 1p3+ 15 )z=4—59( t2 )i t3+ t5 )

- 5(40:3+1122+ 108+ 3)u= 4@t6+ 13+ t9 )2
- 94°+ 717~ 99~ 72= O (1- ) 9%+ 17% 4= 0

t=1 x=3

-171-3/ 2497
t= -171- 3/ 2497@ x=3 188
188 -171+ 3/ 287
t= =171+ 3/ 2497 Xx=3 188

188

x> 58
b) log,. (4)+ 2log , — =—
) gZx( ) 92X 8 15
Giai.
Diéu kién x>0;2x# 1;2¢ # 1.
Phrong trinhda cho trong duwong Wi
58 6 18 3 1 _ 5¢

3-log,, 2+ g log ,x- 3log, 2=— <= - + =
0, 2+ § log, 3 15  log, 2+ 2 I 2logx ¥ logx 1

6log,x-18 1 13
1+2log,x 1+ log x 15

bit log, x = tthuduoc
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6log, x—18 1 _ 13

1+ 2log, x T log, x 15

6t-18 1 _ 13

i1 tTl—EQIS(GtZ—lct—lQ: 1$fzz+13+)1© @4d- 249 298

c) Iogz\/N—4 logy|X - 5= C

biéu kien |x|= 1.

bit \/log,|X =t (t=0), phrong trinhda cho t& thanh

- — 25
t?-4t-5=0 Eil (L)=t=5e Jlog X = 5= = & - | ¥=4

X = -4
Két luan nghem S={-4;4.

d) log, x+,/10log, x+ 6= ¢
A i 6
biéu kién x>0;log, x=-—
10

bit \/10log, x+ 6=t(t= 0, phrong trinhd& cho trong duong Wi

2 _ t=6
U0 t=9- +1a- 96= 0 = 10logx+ & 36- logx= 3 x=
10 t=-16 (L)

Két luan S={8&} .
Vi du 3. Giai phuong trinh sau:
a) 3log, 4+ 2log,, 4 12log, 4 |

Diéu kién x> 0; x# 1;4x% 1,16x# .

Phrong trinhda cho trong duwong Wi 3 + 2 _ 12 =
log,x 1+log, x log, x+ 2

bit log, x=t (t#-2;-1;0 thuduoc

t=1
§+t__31:%©3(t2+3+2)+4t2+2):1it2+t)© T’-t- & O t=—$

b) x+Ig(4-5")=xlg2+1g3
Diéu kién 5* < 4
Phrong trinhda cho trong duong Wi
. 3.2 _
x+lg(4-5)= g2+ Ig3= x= g, o= X~ 32=10( 4 5~ 3 § 479
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t=1 x=0
=

t=3

bit 5 =t (t>0)thudugc 3=t(4-t) = t*~ 4+ 3= 0~ {
x=log; 3

Két luan S={0;log; 3 .

c) ylog, x+1+,/log, x+ 3= 5

Piéu kién x >t
4

Phrong trinhd& cho trong duong /log, x+1+,/2log, x+ 3= £

bit log, x = t(t=-1) thu duoc

Jt+1+/22+3=5- 3+ 4+ 2/ 2+ b+ T 25 é 2+ t5 3 21t3
t =143 {x=443

«:»4(22+5t+3):92—126+ 441 t2— 146+ 429 O
t=3 )(:43

d) log, x+log, x+log,x* =5
16

Piéu kién x>0
Phrong trinhda cho trong duong Wi %Iog2 x—zl‘rlog2 X+ 109, X= 5« log, x= 4= x= 1t

Vi du 4. Giai phuong trinh sau:
a) log, x(x—1) + log, x.log, (¥ — x)- 2= (

x>0

x(x—1)>0© x>1

biéu kién {

Phrong trinhda cho trong duwong Wi

log, Xx(x—1) + log, x.log, (¢ = X)- 2= 0

log, x+ 2log, (x- 1) + log, X( log, x+ log( x- })= 2
= log, x+ 2log, (x- 1) + log} x+ log, x.log( x- )= :
= (log, x+2) log,(x~- 1+ log x+ log, x- 2= 0

= (log, x+2) log,(x~- 1) +( log, x+ 3J( log x- }= 0
= (log, x+2)[ log, (x~ 1) + log, x- 1= 0

X=2

log, x=-2 X:l 1

N |Og (XZ_X)=1© 4 = X:Z
2 x> -x-2=0

x=-1

b) log; x—log, x+ log, x— log, x.log, x= C
Piéu kién x>0

Phrong trinhda cho trong duong Wi
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log; x—log, x+ log, x— log, x.log, x= 0= log,  log - )+ log X ¢ log %=

log, x=1

= (log, x—log, x)(log, x- 1) = 0= Logx 2=l0g, 3 (VN):> x= 2

c) Iogz(x—\/x2—1)+ 3Iog2(x+\/x2—J): y
Diéu kign x—+> =1>0;x++ ¥ -1> 0] x= 1.

Phrong trinhda cho trong duong Wi

- |ng(X—x/x2_—1)+Iogz(x+\/x2_—l)3= 2- Iog( x—\/%_—])( X X— f

X?=1=x*—4x+ 4 4

= x+\/x2_—12:4«:» x+\/x2_—1=2«=» Xs2 = x:§
[e+-3)

Két hop diéu kién ta c6 nghim S= {%} .

BAI TAP TU LUYEN:

Bai 1. Giai cac phrong trinh sau:
a)log , 16+ log,, 64= :

Diéu kién x> 0;x% # 1; 2x# 1.

Phrong trinhda cho trong duwong Wi 2 + 6 =3

log, x 1+ log, x

Dit log, x=t (t# 0;t % -1 thu duoc

1 1
f=_1 -
2,8 3 %+2+8-3°+3- ¥-5- = 0 3= | X=2°
b) log,, 8- log,, 2+ log, 243 (
biéu kién x>O;x¢1;x¢—1.
4 2
N . 1 5
Phrong trinhda cho trong duong Wi - +—=0
log, x+2 1+log,x 2

bit log, x = tthuduoc
- 42=0 B+6-2- 2+ I+ B+ 3= (

t=-1 X:l

14

2
5 )(:2_E

Bai 2. Giai cac phrong trinh sau:
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Trang 29

a)3log, 16— 4log, x= 2log X
Piéu kien 0<x#1
Phrong trinhda cho trong duwong Wi

X
1

log, x=2
—12 -log, x=2log, X = 3Iog§ X=12= Ioé X= 4o 9 -
log, x log,x=-2 | x

NG

b)IogZ(4X+1+ 4).Iogz(4r+ ): log, \/i
"L \8

Piéu kien xOR.
Phrong trinhda cho trong duong Wi

[Iogz4+ Iogz(4x+])} log( 4+ )= Io%z—\l/E - [ 2 log( #+ )ﬂ lod 4 )&

bat log, (4 +1) =t (t> Qtacot’ +24-3= 0~ L:—3 (L)

Bai 3. Giai cac phrong trinh sau:
a) lg*x-3lgx=Ilgx* -4
Piéu kién x>0
t=1 x=10
Pt Igx=tthudugc t*°-3t=2-4« (t-1(t- 4= 0~ o
ae e (t=9(t-9 { {x:loooc

Két luan S={10;10000.

b) Ioglx—B /Ioglx+2:O
3 3

Loi giai.

biéu kién x>1.

bit [log, x =t (t=0), phrong trinhda cho to thanht® -3t +2= 0~ (t-J(t- 3= 0~ {
3

* t=1elog, x=1« le.
3 3

* t=2< log, X=2<= x:l.
3 9

Bai 4. Giai c4c phrong trinh sau:

a) log, 3- logf x=1

X

Piéu kién 0< x # 3.

:>Iogz(lf+])= le 4= 1= x= (
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Trang 30

Phrong trinhdé cho trong duong Wi 1t logix=1« (Iog§ X+ ])( I- log, x) = 1

log, 3— log, X

Pit log, X = tthu duoc (t2+1)(1—t)=1«:» t2-t*-t=0- t(tz—t+ J): O t= 0= x= .

1+ 2log, 2

b)
logy x

-1=2log, 3.log (12X

Diéu kien 0< x<12;x# 1
Phrong trinhda cho trong duong Wi

1+2log, 2- log x _ log (12-X)
log, X log, x

Bai 5. Giai cac phrong trinh sau:
a) log, (5" — 1)log,, (5 ~5)=1
Piéu kien x>0

Phrong trinhdé cho trong duong Wi log, (5X - 1)[1+ Iog( 5- ﬂ =z

bat logs(sx_]-):tthUdlIQ’C t(1+t): 2 - t°+t—-2=0+« |:t:1 -

t=-2 |5 -

b) log, x+ 2log; x= 2+ log, x.log, x
Piéu kién x>0.
Phrong trinhda cho trong duong Wi

log, x—log, x.log, x= 2- 2log x= log X + log ¥= £ % log %
log, x=1 {x=7

= (1-log, x)(log, x- 2 = 0= {Iogzx=2® =4

c) log, x.logg x+ 3= 3log; x+ log, X

Piéu kién x>0.

Phrong trinhda cho trong duong Wi

= 109, X.10gz x— log, X= 3log; x- 3= log, X log; x- 1= B log x- )i
- _ 3= logsx=1 _[x=3

= (loggx-1)(log, x- 3= 0= [Iogzx=3@ [X=8

Bai 6. Giai c4c phrong trinh sau:

8) 1003, 7(9+12¢+ 4C Y+ 10ghy, 3 (BC+ 23+ 215
Ca b 3
biéu kién _E <x#-1

Phrong trinhda cho trong duwong Wi

5 -1=5

= log, 36= log,[x (12- X} = X - 1%+ 36 0- x=

x=log, 6
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2 —
093,47 (2x+ 37 + logyy, 5( 2+ J( 3+ = «

1
o 21 2X 1 =
og3x+7( ¥ $+ i Iog3x+7(2x+ 3)

< 2logg,,7(2x+ 3+ - =3

logays7(2x+ 3

Trang 31

t

t

NIlR— P

Dit logg,.;(2x+ 3 =tta c()2t+%=3«=» 2A%2-3+1= 0= {

t=1< logg7(X+J=1= X+ F X+ 7= X=- «

3
> -2
o X+ 3=dxr 72 17575 -1

= X=E——,
AX% +12x+ 9= X+ 7

. t=% = 10ggy7(2x+3) =

N =

Két hop diéu kién ta thuduoc nghém S:{—%}.

b) Iogz(x—\/xz—l).logS(x+\/ x2—])= Io%( x— ¥ - ])
Diéu kién X =1 x—+ X —1> 0:x+y ¥ —1> C.

Phrong trinhda cho trong duong Wi

Iog3(x—\/;<2——1) .Iog3(x+ NG —1) = Ioge(x—\/xz——])

logs

_ log{xz_(xz_lﬂ=IogG(x—\/x2——1) _ Ioga(x—\/xz——])= .

log; 2

o x-1=x 1©{X>1 - x=1

X2 -2x+1= 2-1
Két hop diéu kién ta c6 nghim S={1} .
Bai 7. Giai c4c phrong trinh sau:

2 4 26
a) -

log; x+1 log, -2 3

biéu kién x>0;x¢%; X% 27

Phrong trinhda cho trong duong Wi 2 4 _26 2 8 _ 2

log, x+1 ;(1+Iog3x)—2 3 logx+1 logx-3 3

bat log, x = tthu duogc

2 8 _26
t —18— 24t 26t2 — p-
t+1t33 =0 84(+:) (é ;B

t=2 X=9
- 26:°-34 - 36= 0- 9=

_9
_1_3 X:3 13
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b) 12 N 2 =1
log, (4x")+3 log, 16¢ - 2

Diéu kién x> 0;4x ¢%;x¢ 1

Phrong trinhda cho trong duong Wi ! + 3 2 =1l 1 + 4 =-1
5+2log,x 5,9 Iogzx 2 5+ 2log x  3log x

bat log, x=tta co

1 +i:—1c>3t+&+20+ &>+ 15= (
2t+5 3

o 3%+13+10= 0| _ 10=

c) log, 2x+./log, 4x+ 3= Z
X ea 1
bieu kién x=—
32
Phrong trinhda cho trong duong Wi

%(1+Iogzx)+ log, x+ 5= 2= 2/ log x+ 5 log x= 3- logx+ 5 3 logx

bit log, x = tthuduogc

t<3 1
2Nt+5=3-t = ot=—1e logX=—1le X==
{4t+20=t2—€t+ 9 @ 2

Bai 8. Giai cac phrong trinh sau:

a) \/log, 9x+ 2+,/log, X+ 1= ¢

biéu kién x> 1
27

Phrong trinhda cho trong duong Wi /log; X+ 4+, /%( log; x+ 3 = &

bit log, x=t (t=-3)ta co

Jt+4+ /— t+3) = 5@—t+—+,/ t2 + I+1 = 25
t<13
% ( % 398 {8t2+56t+ 96= @°- 236+ 152

t<13 { =5 x = 243
t2-290 + 1425= 0

b) log, (8x?)++/log; (4x)- 5= 7
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biéu kién x>0;lodj (4x)= 5

Phrong trinhda cho trong duong Wi

3+2Iogzx+\/(2+ log, x)* = 5= 7 \/ log x+ 4logx— £ 4 2logx

bat log, x =tta co

Piat-1=4-2 o {152 ts2 t=1=x=2
- t?+4t-1=4%-16+16 | 8- 20+ 12 0 B
Két hop diéu kien, két luan S={2} .
Bai 9. Giai c4c phrong trinh sau:
4
a) log, (4x*)+ 2log , ()} log, (X—j:—g
5 L 4 3
A LA 1
bieu kién x>0;x# 2;x¢§.
Phrong trinhda cho trong duong Wi
2 2 x* 17 2 2 ) 17
+ o~ tlog, | — |-1=-— = + +log, | & |=——
log (Xj lo X 4 3 log (Xj 3log (Xj 8 3
2x 2 ggx 8 2x 2 2X 2

17

8 X
X ngx(Zj 3
310G, | 5

t=-1
bat IogZX(Zj:t ta cc')§+3t:—1—7 - H*+8+1%= 0- 8
2 3t 3 t=——
9
X X 1
e t=1<=lo —|=le ==X = X[(4X-1= 0= x==.
. t——§ |Og (zj—_§
9 >\ 2 9
) 1 X 65
b) Iogx3 (4x°)+ 4Iogx22 v X 2 quﬁxzz—l—z

Diéu kién x> 0;x# 1, x# \/_2;x¢%r

Phrong trinhda cho trong duong Wi
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2 2 65

—(1+1 2)+——F— I - | =—

3( + ogx ) I g (X J ( Oglx Oglx A) 12
2X 2

2 2 1 1 1 _ 65
= =(1+log, 2)+ : -= -
3 log,, X" - log,, 2 H 2log 2 % Iogx 12

2 2 1 1 1 _ 65
= =(1+log, 2) + —= - =—
3 2 _ 1 4/ 1+ 2log 2 4, 1 12
log, 2+1 1+ log x 2log 2
«:»—(1+IogX2)+ 2 1 1 _ 2log, 2 }_65
3 2 1 4\ 1+ 2log 2 2log 2= J 12
log,2+1 1, 1
log, 2
2(log, 2+ - ¢
- 2(1tiog, vy 2212002 85 By ygq 5, 200,200 11-2l0g 2. 6
3 2-10g,2 4 2log 2+1 12 2 log2 42lg® 1 !
log, 2+1

bit log, 2=t ta thudugc

2+2 2+2 1t 2_65 (A+2)(5-t) 1% @ 65

3 2ot 42+l 12 §2t) derl 12
= 4(2+2)(5-t)(2+3- 3+ §)( 2t)= 66 2t)( t )1
o 2(?-a-5)(2+)+(2t)( 30+ 1J= 0- #- 48+ 17 24

t=1
X=2
_41-+1297 _
= t——8 = x—og41_@2
8
t:41+T V1297 X= |0941_@2
L L 8

Bai 10.Giai cac phrong trinh sau:

¢) log, (9% )+ log , (27%)= ——;
3
Didu kién x>0;3%¢ # 1, x# 3.
Phrong trinhda cho trong duong Wi
2 1 1 1 3 1 1

s T -5 + -
|093x; 2Iog273x 2log 3¢ 2 log, x- log, 3 (3+Iog Xj p Iog 3 )3 2

3 3 1 1
= + + _———
1 1 o1+ 3 2(log,3+3 2
log, 3+1 1+ log X * log, 3
3 3log, 3 1 1 3(log, 3+1) 3log 3+1 _ 1
- + + Bt + =-=
1 log,3 2(log,3+3 Z log 3 3 2 t log 3 2(log,3+3 2

log,3+1 log, 3+ 1
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bit log, 3=t ta thuduoc

e AL (S [ FERCI [CURER

t=-1 (L) 1

@6(t+l)(t+3):4(t—])(t+j@ -1t — x= 31

2
d) log? % +4log, (16 )= €

Piéu kién x>0.
Phrong trinhda cho trong duwong Wi

(2Iogzx—3)2+g(4+ log, X) = 9= 4l0g x—%z log x+£36: (

~

log, x=2 X =4
x=23

log x—g
73

Jx 57
e) log? 6 +3log,, (8° )= ”

Piéu kién x> 0;4x# 1

Phrong trinhda cho trong duwong Wi

2
(llogzx—4j +9log,, 2+ 6Iogxx:5—7
2 4
2
) (Elogzx—@ et =g - (g x-8+ 421 0106.X _ 5
2 2+log, x4, 4 2+ log x
log, x

bit log, x=tta co

(t—8)2+4.%:57«=» (t+ J(t*- 16+ 63+ 36 4= 57 114

x=4
t=2
6+1/61
o =147 -t+50= 0= (t- J(t°- 12— 2b= 0- [t= 6 62| x= 2
t=6-+/61 661
| Xx=2 2
MOT SO CAC BAI TOAN CH QN LQC KHAC
Bai 1. Giai cac phrong trinh sau:
a) Iog%@(\/x2 +1+x)2 +Iogz_(3(\/x2 +1—x):6
Gidi:
e 415305 =4z x VX +1-x>0
Do = (OxOR)
( X2+1—X)( X2+1+X):1>0 X2 +1+x>0

1
Tacé:PT:»ZIogMé( x2+1+x)+loq2+f3)_l( >3+1+>) = 6o 3log+[3( X+ W >): (
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- |092+J_3( /X2+1+x): 2o X+ 1+ X=( 2+\/_%2: e 4/_3 )

Nhan thly PT (*) c6 € trai la ham & dong bén va \é phii 1a hing $ nén PT nay c6 néii nhit 1
nghiém, nhin thy x = 4+/3 14 nghtm cia PT nay. iy PTd4 cho c6 1 nghim duy nlit x = 44/3
b) log, 2+Iogz(4x):3

Gidi:
x>0
X#2
Taco:PT = l0g, 2+Iog2 4+ log, x= 3 . log x= 1= PT< g, 2, log 4 log x
loq. 2 1-log, x 2
092; Iogzg

(T™)

log, x=0 =1
= log, X(log, x-2) = O:{ % {X

log, x=2 T lx=4
Vay PTda cho c6 2 nghm x=1,x=4
Bai 2. Giai cac phrong trinh sau:
a) log Jx +log, x* + Iogs(sx“): 3
3
bK: x>0
Ta co: PT < log, x-3log, x+ 1+ 4log x= 3= log x= 1= »x=

Vay PT c6 x =3 la nghém duy nlit.
b) log, 2- Iog4x+%: 0

bK: x>0;x#1
Taco:PT < 1 ——1Iog2 x+—7:0<:> log, x= 3= x=8
log,x 2 6

Vay PT c6 nghim duy nfat x =8

Bai 3. Giai cac phrong trinh sau:

a) log x+log; x =log, 3.log, 225

Gidi:

bK: x>0

Ta co: log, 3.log, 13 = log 3.log 15 log 8.4 log)5 log+3
bit log,x=t = x=3

PTda cho té thanh: log, 3 +t=log, 3+ 1= t= 1hay x=3

Vay PTda cho c6 ngléim duy nfat x=3

b) log,(3x—1)+

:2+MQAX+Q
X+3
Gidgi:
DK:x>1
3

Ta co:PT = log,(3x-1) - log,( x+ § = log 4 log( x+ L= ix+_3l: 4x J(VN

Vay PTda cho v6 nghdim.

Bai 4. Giai cac phrong trinh sau:

a) Iogz(4X + 4) =x-log, (2X+1 —3)
2

Gidi:
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Tacé: PT - Iogz(4x+4)= log, 2+ Iog( 27 - :)«:» 4+ & 2( 2t - y

o (2)-3.2- 4= 0o 2= 4o x= !
Vay PTda cho c6 ngléim duy nfit x=2
b) 4.logy x+log,3=3

Gidi:
x>0
bK:
XZ£1
log, x=1 x=3
Ta c6: PT < 2log, x+ =3 =
% log, x Ioggx:% {x=\/§

Vay PTda cho c6 hai nghim x=3; x=+/3
Bai 5. Giai cac phrong trinh sau:

a) \/Iogzi‘/&+ log, &/ 2 + |092<‘/§ =,/ log, X

Gidgi:
PbK: x>2

Taco: PT < \/log, 2x+ log, 2x+,| Iogeg = 2/ log x= \/ 2 log %+ log 2,/ logx % ¢ logx
bat t =log, x>1 PTda cho té thanh:

‘/2+t+¥1+\/t71: 2t - 1’@+F1= At = t+ = Jt(t- 3+ 2 Jt(t- 1+(t- 1= 0- t=

Tur d6 suy rax=2la nghéem PTda cho.

3
b) Iogg(3x).log2 X= Iog3% :%+ log, Jx
Gidi:
bK: x>0

Ta c6: (1+log, x.) log, x— 3log, x+% :—;+—; log, x= ( ¥ log x). log x- 3log x:—; log >

= log, x+ 2log, x.log; x— 6log, x= 0= log x+ 2log X100z X _ [0G, X _ G- Iog{ 1 M——(Sg:

log, 3 Togz 3 log, 3 log
log, x=0 log, x=0 x=1
1+ 2Iog2 x__ 6 _ 0" log, X = log, 64~ log, 3_ Iogzi =« _8
log,3 log, 3 2 J3 3

Vay PTda cho c6 2 ngém.

Bai 6: Giai cac phrong trinh sau:
a) 3log? (8 )+ 2log (& )+ lo X _29 ®ls: x=)
2 4z 9573 T2
2
X X 3
b) 2log® = + log, & - 3log— =-= /s:x =4
) 9% 4 O, 9216 > ®. )
a) bK: x>0

2
PT - 3log; (8x)+ 4log, (4x)k% Iog%zz—z9 = § 3 log >§2+ b2 Iog>§+—$( 2logx- )L‘%g
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1
log, x=-1< X=§
< log: x+ 21.log, x+ 20= 0-

log, x=-20 < X=2_:2°

Vay PTda cho c6 2 ngém nhr trén
b) bK: x>0
PT - 2Iogzz+—2Iog2 8x— J 3log x- 4=—2 = % log x- )f+—2( 3 log¥- O9logx 1:2—2

log,x=2 < x=4

- 2log§x—2—25Iogzx+ 17= 0= oG, X= 17 x—2_717
2 ——— —
4

Vay PTda cho c6 2 ngiém nhr trén

Bai 7: Giai cac phrong trinh sau:

2
a) |ogj§%+ 2log (X )+ log, (2% = ¢ ®ls:x = 3)
27 1
b) Iog@ (9%x)+ Iogx?+ log, (X 3= C (Bls: x=§)
a) bK: x>0

2
PT - 4Iog§%+%log§ (3x)+—2|ogg 27x= 8= 4 2logx- )f+—2( 1 Iog>)2+—2( B8 logy =

log; x=1< x=3

~ 33log; x- 29log x— 4= O -4 -
Iogsng e X=3%

Vay PTda cho c6 2 ngém nhr trén

b) DK: O<x#1
PT < 2log, (9x)+ log, 27- }% log (X & 0 Z2logx+ 4

1.1
+—+— logx+ 4
log, x 2 2

1
l0g.x=-1e X==
0 3

-6 6
log, :€ = X=3°

3 +321:0«=» S5log x+ 11.log x+ 6 0=

EIogx+
2 7" log,

Vay PTda cho c6 2 ngiém nhr trén

Bai 8: Giai cac phrong trinh sau:

a) log, (4x*)+ log, (8x)= 151 ®/s:x = 4)
b) 3log, (9% )+% log, (3 ):321 ®/s: x=+/3)
¢) 0g,5(125¢ )+ 2log. (5 )= ®/s: x=+/5)
a)PK: 0<x#1

PT - 1+log, ¥ + log, 8+ 1:151«=» log x+ ——;= (

log, x
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log,Xx=2 < x=4
= 2log; x— 7log, X+ 6= 0=
% % log, =g«:» x=+/8

Vay PTda cho c6 2 ngém nhr trén

b) PK: 0<x#1

1 2, 12log x- 8log x+ E |
2log;x 2

PT - 6+6log, x+%+

Iog2x=% - x=+2

log, x=% - x=¥2
Vay PTda cho c6 2 ngém nhr trén

c)bK: O0<x#1
1 3
PT « =log, (125X )+ log,( 5) = 5= —+ log x+ + E !
2 95( ) 9.( % 2" %8 log, x
log; x=2 < x=25
= 2logf x-5log X+ 2= 0=
% % Iogsx:% - x=+5
Vay PTda cho c6 2 ngém nhr trén
Bai 9: Giai cac phrong trinh sau:
a) log3 x+4/1+ logs x— 5= 0 ®ls: x = 3:'3)
b) 4log; x+ log, X* = log, (4x) (D/s:x:2;x=%;x=%f)
2
a)PK: x>0.Dit t =,/log; x+1> 0 ta co:
PT - £+t-6=0=t= 2= lo¢ x= 3~ x= &
Vay PTda cho c6 2 ngém nhr trén
b)DK: 0< x#1
2
-1
PT < 4| —log, x| + 2log, x= log 4+ 1= log xt+ 2log x= +
( 5 10, j g x= log g 9 g x
log, x=1« x=2
- log; x+ 2log; x— log, x- 2= 0= | log x=- 1= x:%
1
log, Xx=-2 = x==
I 9, 4
Vay PTda cho c6 3 ngiém nhr trén
BAI T4P LUYEN T4P:
1) (logx)? — 3logx = logx* — 4 2) log2(x-1) = 3+ log, (x- 3
3) 3,/log, x - log, ( 4x) = C 4) 3,/log, x — log; - 1= C
5) log?; x + 3log, x+ log, x= 2 6) Iogz(zX +1) .Iogz( 2"+ az ¢
2
7) 2(log, x)* - 5log, X+ 3= ( 8) log: x +4/log; x+1- 5= C
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9) log, 2-log, x+£ =0

1y — >
5-4Igx 1+ Igx
132 4 9 .13

7-lgx 11+ Igx 12

15) log, 2.log,, 2= log,, 2

1+ 2log, 2

17)
logg x

-1=2log, 3.log (12-x |

10) log, Ix -3/log, x=-

wIinN

1 3

12) + =
4-log;x log; x

1,2
2-log,x 4+ log, x
log; x _  log,, x
logy (3x)  10g,,3(27x)

14)
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05. MOT SO PHUONG PHAP KHONG CHINH TAC

GIAI PHUONG TRINH MU VA LOGARITH

DANG 1. PHUONG PHAP HAM SO GIAI PHUONG TRINH MU
Co s cua phrong phap:

Xét phrong trinhf(x) = g(x), (1).

= Néu f(x) dong bién (haic nghich blen) vaf(x) Ia ham Iﬁng thi (1) c6 ngléim duy nHt X = Xo.

= Néu f(x) ddng bién (haic ngtich bién) vaf(x) nghich bién (haic dong bién) thi (1) c6 nghim duy nhit x = X,
Céc hroc thec hién:

= Bién doi phuong trinhda cho @ dang (1), dr doanx = X, la mbt nghiém caa (1).

= Chirng minh tinhddng bién, nghich bién hay ting $ caa (1).

= Dya vao tinhiong bién, nghich bién két luan & tréndé ching © khi x > X, vax < x, thi (1) vé nghém. Tir d6 ta
dugc X = X, 1a nghém duy nhat caa phrong trinh.

xChuay:

= Ham f(x)dong bién thi x, > x, 0 0. f(x, )> f(x ); f(x) nghich bién thi x, > x 0 0L (%, )< f(x )

«Ham f(x)=a"™ 00 f'(x)=,, & Ine Khia> 1 thi hamédsng bién, ngroc lai ham nglich bién.

= Tong haic tich aia hai hamdéng bién (haic nghich bién) 1a mpt hamdang bién (haic nghich bién), khong c6
tinh chit tuwong tr cho hiéu haic thwong aia hai ham.

=\/6i nhitng pheong trinh ¢6 dng f (x;a”(x)) =0, haydon gian 1a phrong trinh c6 cita x¢ cd hé s6 va trén fiy

thira, ta coid6 la phrong ;rithfn la ham nd va gigi nhw binh throng. Bai toan 8 quy \é viéc gigi phuong trinh
bang phrong phap hamdadé thu duwoc nghiém cwi cung.

Vi du 1. Giai cac phrong trinh sau

X
1) 3 =5- X 2) =3 +1 3)

(3+2/2) +(3-2/2" = &

Hudng din gigi:

f(x)=3"
1) 3 =5-,(] . bit )

9(x) =5-2x0 0 ¢(Y=-2<0
Tir d6 ta thiy f(X) dong bién, cong(x) nghich bién.
Nhan thay x = 1 la nt nghém cia (1).

f f)=3
» Khi x > 1th‘|{ (> (1) 0 O- (1) vd nghém.
g(¥<gd=3
_ Jf)<f@®=3 N . . A e N
» Khix <1 thi 0 - (1) vo nghém. Vay x = 1 la nghém duy nlat caa phrong trinh (1).
9(x)>91)=3

2) PP 1. 2=(v3 +1- [§j+(—2j= 1(2

Pat f(x):(g} +(—3XD oL f(x) = [@’J ‘E’ (2} In 2<om [. f(x) Ia ham ngich bén.

Nhan thiy x = 2 1& ndt nghiém cia (2).
» Khi x > 2 thif(x) <f(2) = 10 - (2) v6 ngh¢m.
= Khi x < 2 thif(x) >f(2) = 10 - (2) vd nghé¢m.
Vay x = 2 la nghtm duy ntit cia phrong trinhda cho.
X X 3+24/2 g 3 Z/_ZX
+ .
3)(3+2\/_2) +(3—2\/_2) :6‘@( . J +( 5 J =1 (3
X X X X
Pt f(x)=(3+§\/_2J +(3_62/_2j 0o f’(x)=( 362/_2} In 36{%( 3 6\{} In ‘96\550.

Do d6 f(x) la ham ngich bién.
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Nhan thly x = 1 | n§t nghiém aia (3).

» Khi x > 1 thif(x) <f(1) = 10 - (3) vé nghé¢m.

= Khi x <1 thif(x) >f(1) = 100 - (3) v0 nghém.

Vay x = 1 la nghtm duy ntat cia phrong trinhda cho.

Vi du 2. Gidi phuong trinhGJ -(3x+11) (—3 + X+ 10= (.

Hudng din gidgi:

t=3x+10

Dit tz(%j = t>0.Khi d6 phrong trinhda cho t& thanht? - (3x+11)t+ X+ 10= 0= [t _1

+Véit=1e (%j =1« x=0.

+V6i t=3x+10 = 6} =X+ 1C (¥).
Ta cb6x = -2 thda mén phrong trinh (*) nén la ngléim ciaa phrong trinh (*).
Ma ham $ yz(%j lubn nghich bién trénR, ham é y = 3 + 10 luéndong bién trén R. Dai6 x = -2 la nghém

duy nHit caa phrong trinh (¥). VAy pheong trinhda cho cé 2 ngéim 1a x=0, x=-2.

Vi du 3. Giai cac phwong trinh sau
1) 25" - 2(3-x).B8+ X- 7= ( 2)3.2572+ (X-10).52+ 3 x= (

3) 4 +(-7).2° +12- 4% = ( 4) a2 + x3% + 3= 2352+ 2+ €

Hudng din gidgi:

1) 25°-2(3-x).B+ X- 7= 0= 5- 2@x )5 2 % 0,)!

Ta coi (1) la prong trinh ¢ haian 5.

TacoA =(3-x)*-(2x-7)= 2 - 6x+ O 2x+ 7= ¥ — 8+ 1G( x ¥
5=3-x+(x-4) [5=-1<0
5% =3-x—(x-4) B { ¥ = 7- X
(*) 1a phuong trinh quen thic o vi du 1 da xétdén, ta & dang timdugc nghém x = 1 1a nghém duy nlit cia
*

s/?ay phrong trinhda cho c6 ngléim duy nhit x = 1.

2)3287+ (X-10)57+ 3x= 0- ¢ *52)2+ @ 10)5+ 3Bx= 0f ):

Khi do, (1)@[ 005 =7-2x, (%

2,

TacoA=(3x-10°-12 3-x)= 9¢ - 60+ 108 36 12= $- 48 64 B )™
4 10— X+(X-
5xl= 6( 8 5x—2=E, (*)
- 3
1008 geeogy ()
6

= Xét phrong trinh (¥) = 5*72 =% - x—2:Iog5% = X=2+ Iogs?laz log,

Khi do, (2)

5X—2

25
3
— X2 ' —_ X2
f(x)=5 o= f'(x)=5"“In5> Q0
g(x) =3-x g(¥=-1<0
Tir d6 taduoc f(x) dong bin cong(x) nghich bién.
Nhan thay x = 2 la nt nghém caa (**).
f(x)>f(2)=1
Khi x> 201 m{ 0>12)=1 1 ey v nghiem.
9(¥<g(2)=1
f(x)< f(2)=1

9(¥>9(2)=1

= Xét phrong trinh (*) ~5*2=3 -x Dit {

Khi x<20O [L{ 00 (**) vb nghiém.
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0 —x= 2 la nghtm duy nhit caa (**), vay phrong trinhda cho c6 hai nghinx = Iog52—;; X=2.

3) 4+ (2-7).2+12- 4= 0= 4+ (- )2+ 12 #= (t=x2 Jo():
TacoA=(t-7)° -4(12- 4)=t>- 14+ 49 48 16=t>+ t2 4(t+ )1

o _7-t+(t+])
hi 46, (3) T, 2=40t=2.
| 2t:7_t_(t+1) 2'=3-t, (»
2

" V6 t=2 - x=#/2.

V6 2 =3-t0Lt=1- x=%1.

Vay phrong trinhda cho c6 4 ngém x=+1; X=4:/2.
4y 4x% +x3% + 3V = 2.3+ X+ 6, (%

Diéu kién: x= 0.

(4). = x2(4—2.3&)+x(3/?— %+ 6 8% = 0o 22( 2 é*)—x( 2 @)+ (32 @):

@(2—3&)(2x2—x+§:0D &{2_3&:0 03 x=log 2= x=( log ¥

2x* - x+3=0(vn)

Vi du 4. Giai cac phrong trinh sau :
a) g2x _ g - 4)(3)(2 b) 5x2+4x+2 _52x2+8>¢+4:x2+ Ax+ 2 C) Zsian +3§inzx _( 200§x+ 3:o§x) = 2cos®

a) PT o 372 —3"2=4x 3% o 20t Franiz g

Ta cé(x2 +2x+:l)—(x2—2x+:l): 4o U\ 4

Phrong trinhdé cho c6 dng 3-3=u-ve 3+u= 3+v

Xétham$ f(t)=3 +t=f't)=3 In3+1> C.

Suy ra f(t)dong bién, dodd ta cou=v = 4x=0« x=0

b) PT = 572 52r8%4= 2t Ayt 2=( 28+ Bk A—( ¥+ o )
:>5X2+4X+2+(X2+4X+2): 5z>8+8x+4+( M+ S+ z)@ fuE f@

Xéthamé f(t)=5+t=f't)=5 In5+1> C.

x=-2-+/2
x=-2+~/2
c) PT = 25‘“2X+35‘“2X—(2°°§x+ 3‘°°§X): 2cos® = 2+ 30Xy Zsiﬁx:( Py §5j+ 2C08%.
Xétham$ f()=2'+3 +2 tOR= f't)=2 In2+ 8 In3 2 (

Suy ra f(t)ddong bén, dodé ta cou=v < ¥ +4x+2=0-

Suy raco€ x = sirf X = cos= 0- ngkc«: x=%+ kEZ( K 2

Vi du 5. Giai cac phrong trinh sau :

b¢ :
gerd_giz 1 1 b) 2 —2*=%—3 c) 206 _ 24 [} g — x+ 3= 0
X

[2x-§ |x-1

a) é2x—5‘_ 1 :éx‘i_ij f(t)z é—%, >0 = f'(t)z é+t_g->o'

[2x-§ x-1

Ching % ham $ f(t) dong bén. Dod6 |2x -5 =|x-1 = [x=3

Xx=4

1—;(2 1—X22x_1_1. 1_2(_ 1- X _)(2_2X_ _ 2 _ 1_ 1
b) 2% -2+ =2-20 —2 (XZ]" X _(1_><J_{5 _Xj'
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Cho nén phong trinhda cho c6 dng 2* — 2° :%(b—a) - 2a+—;a: 2b+—;b
Xét hamdic trung f (t) =2' +%t:> f't)=2.In 2+%> C.

Ching © ham f(t) ludndong bién. Suy rf{% —}j =0 x=2

X

€) PT o 20 oi_ov2y [ 3y x4 3= 0 29004 - 3k E 2%+ % |
Bang cach xét nincac bai trén ta céék qua

X=3 X=3
VX2 =3x+1=x—2 = /X - 3x= x—SQ{ { - X Z

-3X=-6X+9 X=

Vi du 6. Giai phuong trinh (0053(9)x +( cos 7?)X = 372

Do cos72 = sinl18 ;cos36= sin84 sin3’

Cho néntit t=t =sin18 > 0, va dung céng thc nhan ba ta co :

cos36=sin5%4 <~ %t 2sih P& 3sini8 43in%8 t34 t?2 t+3=1
(=215

- (t-1)(4’+2-1)= 0> 42+ 2- E O- 4 = cosd6-
t:\/i_l:sinlf?

J5+1

Khi @6 phrong trinh c6 dng (\/§4+1j +£\/§_1J =3.2" = (\/_5+ 1} +(\/_5_ Jj =3

4 2 2

Xétham s f(x) =(\/§+1T +(\/%_ lJX—C%: 0= f '(X):(\/_52+ 1JX In(\/—5+ ]j+[\/_5— T In[\/—‘rr jt< 0

2 2 2

2

2

Ching © ham $ f(x) ludn nghich bin. Mat khac f(2) = 0 nén plong trinh c6 ngkéim duy nkit x = 2.

Vi du 7. Giai cac phrong trinh sau
8 x2=2(2 -9 +x( 3% b) 4%+ 2% = Y 4 1

C) X2.2X+1+ 2X‘3+2 — leéx—3+4+ 2(—1 d) 2x2+x _4.2—x+><2 _ 2x+ 4= C

HUONG DAN GIAl:

) x2=22-0+x(3 %= (x2-22)+( 2X- Y= 6 qx R(x ){x )=

e (x=2)(2+x=g=0- |70 [X=2 {xzz

F()=2+x-1=0 | ()= 2In2+ > 0
Dé dang tim doc hai nghém aia phrong trinh 1ax = 0 vax = 2.

b) 4%+ 2% = bW 41 Py FA o Foaxiy
bat : a=2x2—2x;b—1— x2:> at b= X-2x 1.
Khi @6 phrong trinh cé dng :

cpepzzete (2-)e 2t 2= 0 (2o ) 2 3= {2 [

2(x2—x)=0 x=0;x=1
- - = X=0;x=%1
1-x2=0 x=-Lx=1

f(0)=0

C) X226 4 2 =2 oAy g1 (xz.Z”— 2‘1)=( X2 B~ ‘2'?”2) - 7‘( &2- )1= "2$+2( #- )1

1 1

2
+

2020 |y gagexo1 ||x- 3= x-3

<
1"
I+

N

X=3

Vi du 8. Giai cac phlrong trinh sau :
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a) 6" +8 =10 b) \/5+ 2\/5)X+ \/5— 2\/—6)x =m
c) (2—\/33)X +(2+\/_3)x =2 d) 3 —(%)X + 2*—(—;jx—(%sz—2>(+ 6

. EX EX:@ :_6x _8X_@. _6)(_6 _8><_8
a)6*+8 —10‘e(10J +(10J 1- f &) (10} +(1J 1o f Q()z( 1(} Ir( 1A+( 1}) .Ir{ ]}f(

Vay phuong trinh c¢6 ngtéim duy nhit lax = 2.

b)( 5+2\/_)X+( 5— Z/_G)X:\/E «:[ 5+1§)\/EJX+[ 5_13/_6JX= ;
_ f(x)z[\/5+1i\/gjx+[\/ 5—1(2)\/_6JX_1=0

N f'(x):{ﬂ/%i} .In{\/ 5+1(2)‘/_6}+{\/ 515/_63} .In[ 51§_£j>0

Vay phrong trinh c6 nglim duy nfat1a x = 1

0) (2-V3) +(2+v3) = 2 - (2‘2*/‘73T+(2+2*/§JX: 1o f Q()z( 2‘:_3]X+[ BJ_?jx— EC
= f(x) :LZ_TJEJ In( Z_fj +[ 2*:_3JX In( 2*2&? >0

Vay phrong trinh c6 ngtéim duy nfat lax = 1.

{3 2] (3 e 5o s( (o
3 2 6 3 2 6
VT=f()=3+2+2. f'(x)=3In3+ ZIn2 0;f (LF °

VP= g% :GJ +(—3 +(—(13j +6. La mst ham & nghich bién, mt khacg(1) = 7

Ching © x = 1 la nghém duy nhit cia phrong trinh .

Vi du 9. Giai cac phrong trinh sau :
a) 4 -3=1 b) 2* + 3"+ 5" = 10
c) I+4"+12°=13 d)3+5 =6x+2

K_g=1a s (1) 4(3) - 1 ,(3)_
a)4 -3F=le 1+ 3= 4 (4} +(4) 1 f(():(4j +(4j E(

Taco f(x) =(1j In(—lj +[—?’j |n(—3j <0=> f(x) Ia ham ngich bén,
4 4) (4 4
Mit khacf(1) = 0 nén phong trinh c6 nghim duy nfat lax = 1

b) 2+ 3+ 5 =10 - (EJ +(i) +(—5j =1
10 10 10
oa 109 =(55) +(35) () 1= 0= W[ b (b0
10 10 10 1 1 1 1 1
Suy raf(x) 1a ham ngch bién, nén pirong trinh § c6 nghém duy ntat.
Mat khacf(1) = 0, \ay phuong trinh c6 ngléim duy nfat x = 1.

C)IF+4+12=13 = (EJ +(ij +(£2j =
13 13 13
Pat () :(ij +(ij +[1_2j 1= () :[—39 In[—3;+[—4; |n(—4l+ (_1]1 In(—lj; 0
13 13 13 1 1 1 1
Vay f(x) la ham é nghich bién. ,
Mat khacf(2) = 0 nén phong trinh c6 ngléim duy nlat x = 2.
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d 3F+5=6x+2= f(x)=3+ 8- 6 .

R® rang plrong trinh c6 hai ngkim lax = 0 vax = 1.

Taco f'(x)=3In3+2In2-6, f "k 3 (In3)+ 2 (InD> |

Xlir[\m f(X) = +oo; 1irr_1w f(N=-6

Suy ra f '(x) la mt ham $ lién tuc , ddng bién va ntn ci gia ti dwong 1an gia ti Am trénR, nén plrong trinh
f'(x) =0 c6 nghém duy ntit x,.

Ta lap bang bién thién § suy ra hai ngléim cia phrong trinh, § khéng con ngkéim nao khac.

e BAI TAP LUYEN T4P:

1) 2‘X=%x+9 2)5°+2x-7=0 3)3.9+4x.3+ &- F (
4) g +1= 3 5)@)X=2x+5 6) 4 +(x-9).2 - X+ 18= (
7) (V3-v2) +(V3+v2)" = (2/3" 8 @ *EZZX

DANG 2. PHUONG PHAP HAM SO GIAI PHUONG TRINH LOGARITH
=\oi phwong trinh ding log, f(x)= g(x):
- Dy doanx = x, la mjt nghiém.

- Sir dung tinhdong bién, nghich bién cia ham logarithité ching minh nghém x = x, 1a duy nlit. Hoic ta c6 i
f'(X)

dé két luan tinhddng bién.
f(x).lIna

sir dung cong @ dao ham @a ham 8 logarith y =log, f(x)0 [ y =

= V6i phuong trinh ding log, [ f(x)] = log,[ g(x] trongd6 a, b nguyénstciing nhau:

it {t=loga[f(x)]D EL{f(x):at
t =log,[9(x)] g(x =1

(1) duoc giai bang phrong phap hamdéscho phrong trinh nii da xétdén.

a>1 a>1

A>0 . g | |A<O
va ngtich bien khi

O<ax<1 O<ax<l1

A<O0 A>0

= \/6i nhizng phrong trinh c6 ctta ham logariths liy thira dang a°® "*)thi théng throng tadat t = logyf(x).

oM. Ad+BE=C (D).

Tir d6 ta ghi dugct 0 - x.

>x Chay:

»Ham & log, ( Ax+ B)dong bién khi

Vi du 1. Giai cac phrong trinh sau
1) log, (3-x)= x 2) x? +3°%X = 5%

3) log, x= Iog3(\/;< + 2) 4) log, (x+309%) = log; X

Huwdéng din gidi:

1) log,(3-x)=x, (1.
Diéu kién: x < 3.
-1

f (x) =log, (3- x f'(X) =7—7—5<0 y N
Pit { ( )_ %( )D - (3-x)In3 OO f(x) nghich bién vag(x) ddng bién.

g(X)_X gl(x):1>o
Nhan thiy x = 1 & ndt nghiém cia (1), dodd x = 1 1a nghém duy nlit.
2) X2 +3Iogzx - 5I0g2x’ (2) )
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Diéu kién: x>0
4 t 3 t
bit log, x=t0 0 x=2, (2 = 4+38=5- (Ej +(§j =1 ()
Ta & dang nkin thiy (*) c6 nghém duy nfat t = 2. VAy x = 4 1a nghém duy ntit caa phrong trinhda cho.
3) log, x = Iog3(&+ 2) . (3.
biéu kién: x> 0.

_ [t=log, x x=7 Jx=(+7) G (V7Y L ()
Pt {t:log3(\/§+2)‘=’ {&Jrz:g @{J;Jr(z:s)i 00-(V7) +2=3 @[?j +2(§j =1, (9.

\/? t

t
bat f(t) =(?J +2.(%j 0 O f(t) 1a ham ngich bién (ng aia cac ham ngbh bién, haic dungdao ham
cling ok).

Dot =2 la ndt nghiém nénday chinh la ngléim duy niit caa ().
Vay x = 49 la nghim duy nfat caa phrong trinhda cho.

4) log, (x+3%%*) = log; x, (4.
Diéu kién: x > 0.

t
Pit loggx=t0 (L x=6, (4 < log(6+ 8) =t~ 6+ 8= 2o ‘3+@j = DO-t=- & x==
MOQT SO BAI TOAN CH QN LOC
Bai 1. Giai c&c phrong trinh sau
a) x? +3°%* = 5% b) |092(X+ Fo%x) = log; X

Huwéng din gidgi:

a) X2+3Iog2x:5logzx’ (])

Piéu kién: x>0

Pit log,x=t0 [ x=2, (= 4+ 4= 6 [gj +(§j =1, ()

Ta & dang nkn thay (*) c6 nghém duy nhat t = 2.
Vay x = 4 la nghém duy nlit caa phrong trinhda cho.
b) log, (x+3°%*) = logs x, (2

Piéu kién: x > 0.

pit

g, x=t0 0 x=6, (2 = log(6+8)=t— &+ 8= bo @H - DO t=- & x=1

Bai 2. Giai cac phrong trinh sausr dung tinhdon diéu)
a) logs(x+3)=3-x

bKXb: x>-3

logs (x+3)=3-x = logs (x+ 3 x= )

Xét ham f (x) =logs (x+3)+ xvéi (x>-3)
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Dao ham: f'(x) = +1> 00x>-3= f(x)ddng bén trén(-3,+w)

(x+3)In5
Suy ra(1) c6 ngh&ém duy nfat hoic v nghém. Nhan thly x = 2la nghiém éa (1).
Vay x =2la nghém duy nlit caa pt

b) log,(3—x)=x

bKXb: x<3

log, (3-X)=x = x-log, (3- x)= ( I

Xét ham: f (x) = x—1og, (3— x)véi x <3

1

Dao ham: f (X) :1_(3T)|r]2

> 00x< 3= f(x)dong bén trén(-,3)

Suy ra(2) c6 nghém duy nfat hoic v nghém. Nhan thly x =1la nghiém @a (2).
Vay x =114 nghém duy nlit caa pt

c) x+2.3°%* =33

bKXb: x>0

Dit: log, x=t(tOR) = (2): 2 +2.3 = ¥

Xétham: f (t)=2"+2.3véi tOR

Dao ham: f'(t)=2".In2+ 2.3 In3> @tOR = f (t)ddng bén trén R

Suy ra(3) c6 nghém duy nfat haic vo nghém. Nhan thiy x =11a nghiém éa (3).
Vay x =1la nghém duy nht cia pt

d) logz(x+1)+ logs (2x+ 1)= 4 §

1
2
)

DKXD: x>-

Xét ham: f (x) =logs(x+1)+ logs (2x+ 1)

1 + 1
(x+1)In3 (2x+1) In5

Dao ham: f'(x) = >0Dx>——12:> f (X) déng bien trén(—%ﬁooj

Suy ra(4) c6 nghém duy nfit hoic vd nghém. Nhan thdy x =21a nghiém aa (4).

Vay x =2la nghém duy nht cia pt

e) 4(x-2)[ log, (x— 3)+ log; (x— 2] = 15+ 1

Bai 3. Giai cAc phrong trinh saurtui héa It hop Wi sir dung tinhdon diéu)
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a) log, (x +31°g6x) =logg x
PKXP: x>0

log, (x+3°%%) = logg x = x+ 3% = 2%
3t
Bit loggx=t= 6 +3 =3 - 3{5) = 1)

DE thdy VT dong bén trénR suy ra (*) c6 nghém duy nlit haic vo nghém. Nhan thiy x =-11a mot
nghiém

Vay x=-1l1a nghém duy nht caa pt

b) 410g7(x+3) =x

bKXDb: x>0

pit log; (x+3)=t=4'=7-3= 7-4=49

D& thdy VT dong bén trénR suy ra (*) c6 nghém duy nhat haic vo nghém. Nhan thiy x =11a mt
nghiém

Vay x=1la nghém duy nfat cia pt

c) Xlogz9 — X2.3Iogzx _ Xlogz 3

DKXD: x>0
10,9 = (2 glog,x _ log, 3 _ (Xloq2 3)2+ xl0e 3 2 ,log 35 _ log t log 3 %+]): 0o 3'9%_ 24 £ (

3) (1)
Pit log, x=t = x=2 =3 -4+ 1= 0= (Zj +(—j =

Dé thiy t =114 nghém duy nhit cua pt = x=2
Vay x=2
Bai 4. Giai cac phrong trinh saurtui héa Kt hop Wi sir dung tinhdon diéu)

3

a) x+x°83 = 083 (5 ()

X+ X|°923: XIOgZS(X> 0) = x+ 3Iogzx — 5logzx

3) . (5)
Dit: log, x=t(tOR)=> 2 =3+5 - (Ej +(—2j =1

D& thiy t =—114 nghém duy nhit cua pt < x:%
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1
Vay x==
ay 5

b) 2 43008, % _ slog, x
bKXb: x>0

Dit log, x=t(tOR)= 4 + 3 = 5(da lam)
Taduoct=2=x=4
Vay: x=4

c) 6.9°%% + 6x2 = 13x°%°

PKXDb: x>0

t t
bit: log,x=t=6.9+6.4= 136~ (gj +(_2j _13

Xétf@)z(%j+(%j(ﬂ]R)£hoham:PU):(%jJn%+(%jJng

+>0= f (t)>0= f (t)ddng bién trén R*. Nhan thdy x =1la nghém cia pt suy rax =1la nghém
duy nHit caa pt trénR*

+<0= f (t)<0= f (t)nghich bién trénR™. Nhan thhy x =-11a nghEm dia pt suy rax=-1Ia
nghiém duy nfat caa pt trénR”

Vay x=%1

Bai 5. Giai cac phrong trinh saudgt dn khdng hoan to3n

a) log; x + (x-12)logs x+ 1% x= (

Bit: logzx =t=t* = (x-12)t+ 11~ x= 0= (t+ J(t+ 1£ %= 0- Eil_ll—x
1 1 [ 1
t=11-3 [t=2 [x=9

b) x.logs x— 2(x+ 1).log, x+ 4= (

St _ 2 _ _ _ A t=2 t=2 t=2 X=4
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vay x0{2,4

Bai 6. Giai cac plrong trinh saudgt dn khdng hoan todn

a) logs x+(x—1)log, x = 6 - 2x

DbKXD: x>0
) t=-2
Dt g, x=t « Fa{x e 2o (109 2 (e )= 0| L
—_ + —_ =
t=-2 x:1
- t=1(do_VP_dong_ bie)f:' x:g

1
Vay x[s=,2
' {4 }
b) (x+2)log?, (x+ 1)+ 4(x+ 1)log, (x+ 1) 16= (

bKXD: x>-1
Pit log, (x+1) =t = (x+ 2) # + 4 x+ ) t= 16= O= (t+ I (x+ Jt+t= 4=

[t:—4 {t:—4 [t:—4 x:—z_g
(x+1)t+t-4=0 |3t+t-4=0 |t=1VP_dong_bieh =2

Vay x[ {—@ 2}
81

Bai 7. Giai cac phrong trinh saughuwong phap nmi hég

a) log, (x+ 2)= logs x

bKXb: x>0

bat log, (x+2)=log; x=t. Nhan xét x> 0= log, (x+ 2)> 0= t> C

X+2="T
= =5+2=7 < 7-8=_
x=5

Xét f(t)=7'-5.Daoham f'(t)=7'In7-5 In5> @t > 0= f (t)dong bén trén R

D& thiy pt c6 nghém duy nfit t =1=x=5

Vay Xx=5
b) 2log, (x +%/x) = log, x
bKXb: x>0

bat 2log, Wx+¥x)= log, x= 2t
{&w}:é
=

t t
” =22+2=6 < (éj +(§j =1 t = 1(do VT ngHch bén) = x=16
X=4
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Vay x=16

C) Iogz(@ +1)= log; 1
bKXb: x>0

log, (¥/9x + 1)= log; (12) = 3

— t
:>f/&+l_?t:>3§.63t+ZL=23t - €/§.6+ = 8- \J/E(—?’j +
12x= & Va 4 (4

bién)

= X=3

t
(—1) = 1= t:—z(do VT nghich
8 3

Vay x=3
Bai 7. Giai cac phrong trinh saughuwrong phap mi héa
a) Iogz(l+%): log, x

bKXb: x>0

1+Yx =8

x=7

1 7

t t
Dit log, (1+3¥x) = log, x= 3:{ =1+7=8 (5) +(§j =1 t = 1(do VT nghich

bién)

= X=343

Viy x =343

b) log, (/x +2)= log, &/x + 1)

bKXb: x>0

Dit log, (Vx +2)= log, §/x+ 1)=t

:{\/;+2=3t =3=1+7 = (}jt +(—2jt = 1< t = 1(do VT nghch bén) = x=1
Ix+1=2 3 3

Vay x=1

c) logys (x* — 2x- 3)= 2log, (¢~ 2x- 4,

Pat: log; (x° - 2x- 3)= 2log, (¢ - 2x- 4F 2

2 _an t t t -
| |¥-2x-3=({3) :>(\/§)t=2t+1:>(ij +(_1j =1 t= 2(do VT ngfich bién) - {X ;
x> —2x-4=2 ¥ V5 ’

vay x{0,23

Bai 8. Giai cac phrong trinh sau

a) (\/R)+]-)Iog3x_(m_ :)Iogsxzz_:;(
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bKXD: x>0

(\/E+l)log3x—(\/TO— ])Iog3x:2_3x _ (\/TOi- )}O%X(\/_lG- ﬁog;x_[(\/_le )f%x}zzgx(\/_l_e)ligx
X:1+g/1_0(\/ﬁ_1)log3x

X = 1_310(@— 1)Iogsx (oai)

- X2 —% x(\/ﬂ)— ])loggx —[(\/TO— jloggxr = 3=

Q‘

Iog3(\/fJ-]) \/1_0—1
o T3 7

:O@

og(VTo-}1_V10-1 _iog,(vio-4-1v/ 10- I
* 3 T F 3

- Iogs(\/l—O—])— \/1_0 -1
3

b) 32logzx _ 2X1+ log, x _ 8)(2 =0

Vay x

C) 4log2 2x _ X|092 6_ 2.3|og2 4¢

bKXb: x>0
+log, + |

4002 ylo6 6= e 4 grlogx_ gloax= o §ow) @l ’ X+(gjl e

1+log, x I+ log, x ¥ log x -log, 2
S e e

2 2 2 2 >
—log, 2

Vay x=2 2

d) 2.X°%% + 2x30%* — 5=
DbKXD: x>0
2.Xlogzx+2.X_3|098X— 5= 0w Z)Jogzx_i_ 2X—Iogzx_ 5 |

Dit X*%* =t(t#0)

t=2 [xeex=2 X=2
log, x.log, x=1 log, x=1
S %+2-5200| 1o 1= 92 %108, i - 1 (thoa man)
t t:E X092 X = = log, x.log, x=-1 | log, x=-1 x=§

1
Vay xU<2,—
y x0{2.5 |

Bai 9. Giai c4c phrong trinh sau

a) log, x+ 2.log; x= 2+ log, x.log, X

7

X
X=4

log, x+2.log; Xx= 2+ log, x.log; x = ( log; x= }( 2 log X = 0- [ z
vay x0{4,%

b) log, x.logg x+ 3= 3log; x+ log, X
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log, x.logs x+ 3= 3logg x+ log, x = ( loggx- }( 3 log ¥ = 0- Kig

vay x{3,8

C) 1003+ 7(9+ 12X+ 4C Wt l0gyy, 3 (BC + 2%+ 21F

DKXD:X>—§

1035 7(9+ 12+ & W 10gy, 3 (BE+ 23+ 21F 4~ 2log,,( 2+ )3 4 log, { B )7
hnd 2log3x+7(2X+ 34— |092x+3( X+ 7: ¢

t

{3x+7= ox+3 | X=~4(loai)

2x+3=/3x+ 7 x:—%(tm)

t

N[ P

Pt 10gg 7 (2x+ 3 =t(t# 0 :>2t+%=3© !

1
Vay: xO<—-=
ay {4}

Bai 10.Giai cac phrong trinh sau

a) |ngz (2+x)+ |Ogm X=2
Stra:

|ngz (2+x)+ |Ogm X=2
DKXD: 0<x<2

| 2
|ngz(2+X)+|Og\/m X=2« ng(x+ )+ 2

2 log, (x+ 2):
=2
bat Iogx(x+ 2):'[('[¢ O) = %+?2: 20 t=1- |og((x+ a: le ¥ = X+ 2= {i:—f(]_t(zr(;)ai)
Vay x=2
b) Iogz(x—\/xz—l).logs(xh/ xz—]): Iogo( x= ¥ - ])
DKXD: x? 21

it Iogz(X—\/xz—l):a:> x—\/x2—1:2a:6ab:>{6b:2 @{b=|0962
" log(x+v@-1)=b  |x+e-1=2F P2*=1 [a=~logs2log, 3=~ log; ¢
2—Iog6 34 3log6 2

= X= > (théa méan)

2—Iog6 3, 3Iog6 2
2

Vay x =

BAI TAP LUYEN T4P:

1) logg (x+ 3)= 3- x 2)x+ X°%3 = X% 5 (x> ()
3) 4°9 (3 = 4) log, (X* — x— 6)+ x= log, (x+ 2)+ 4
5) log, (1++/x) = log, X 6) log, (x* - 3x-13 = log, x
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7) Iog4(x2 - x—8) = log, x+ 1 8) log, (cosx)= 2log (cotx
9) 2log,v/x = 3Ioge( 1+\/7<+%/7<) 10) log, (x - 3)+ log, (x— 2)= 2
11) log, (x+1)+ logs (2x+ 1)= 2 12) 4(x- 2)[ log, (x— 3)+ log, (x— 2) = 15+ 1

DANG 3. PHUONG PHAP LOGARITH HOA GIAI PHUONG TRINH MU

» Khai niém:

La phrong trinh c6 dng a'®.b%? = ¢, (1)

trongdd a, b nguyén 6 cting nhauf(x) vag(x) thuong la ham Bc nhit hoic bac hai.

= Céch giii: , ,

Lay logarith @ s0 a haic oo O b ca hai € cua (1) taduoc

(1) - log, (a"® b¥9) = log, c - log, a'® + log, b** = log, c~ f(x)} g(xlog, b= log, ¢ ( }
(2) thudugc 1a phrong trinh tc nhit ciax, haic phrong trinh lc 2 ¢6 ti giai don gian.

Nhing dzng phrong trinh kéu nay ching ta&gang s dung tinh clat cia ham na d@é bien doi sao cho ¢ = 1.
Khi d6 viéc logarith hda hai ¢ véi ¢ = 1 & cho phrong trinh thuduoc don gian hon rat nhieu.

Vidu 1. Giai cac phwong trinh sau
1) 3.2 =72 2) 553 =1 3) 7% +9.5% = 5%+ 9.7

Hudng din gigi:

32t
9.8
Vay pheong trinh c6 nghléim x = 1.

2) 5.3 =1 Iog(9.32)= log == log 5+ log 3= @ x log 6=
x=0
x=-log,5

1) 32 =724 =1le 322%= 1 &%= D0O-x=

= X(log, 5+ x) = 00 [-L[
Vay phrong trinhda cho c6 hai nghim x = 0 vax = —log5.
3) 7P +95 =5+ 97~ 87= 88~ ¥= B~ @ V= (g3 - 6.lg7x Ig5

00 x(3lg7-2lg9= 0= x=0
Vay pheong trinhda cho cé nghéim x = 0.

Vi du 2. Giai cac phrong trinh sau:
x+1 2x-1

1) 5*.8x =50C 2) 5%.2x1 =50 3) 2673 = 556 4) x*9* =10x

Hudng din gigi:

X+1

1) 5.8 =500, (} biéu kién:x# 0.

X+1 x-3 x-3
()= 52%x=82%. 2¢ = § - Iog[ 2XJ= log %X)@XT_Bz( 3x) log
X=3
2 _ -
= (log, 5)x* - Jlog, 5~ Ix- 3= W - x=|og5%

2x-1

2) 5%.2x1 =50, (3 Diéu kien:x#—1.

2x-1 21, 201, ox—1
(2) = 521 =58 2~ 52 2¢1 = 1. Iog[ 52 21 Jz logd 6~ 4(x- )2 lgg =5

X=2

Xx-2=0
1+(x+1)log, 5= 0 X:_M: 1

< x=2+(x=2)(x+1) log, 5= 0O D—[ 1
log, 5 g5
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Vay pheong trinh co6 hai nghim x=2;x= —%.
g
3) 23 =550 Iogz(ZH): Ioge( 85'5*6) o X- 3:(x2— 5+ ¢ log !
x-3=0 x=3
= (x=3)[1-(x-2) log, 5= 00 O- - - log, 50
( )|: ( ) % :| |:X|0925= 1+ 2log, 5 X:&:|ogs50
09,
Vay phueong trinh c6 hai ngémx=3;x=logg 50.
4) x*9* =10x, (4) biéu kign:x > 0.
lgx=1 _
x=10
4) < Ig(x"9*)=1g(10x) = 2I¢f x- Igx- 1= 0= -
(= ) (109 « 24 x- g 0o |1 e
Vay phuong trinh c6 hai nghimx=10:x=+/10,
Vi du 3. Giai phuong trinh
L_J' i X X
a) 5.8 =50C b) 3.8 = 36 )3 =4
x-1 3(x-1) Ax-9_ _ =3
3)5.8* =500 5.2* =§2. 2x = & =>X—3=( 3x) log 5[X
X x=-log, 5
X = 3 - x#-1
b) 38 =36- 3 =38 3 = 4 X722 og 4 _ y=2*l0g, 4
X+1 (1-log, 4)x= 2+ log, 4 1-log, 4

c)3" =4 - &=3log 4~ (gj = log 4> x= log( log ¥
3

Vi du 4. Giai cac phrong trinh sau :

a) 5% * = 25 b) 9.X°%* = 2

*-2jogx
€) X0 = 32 300 _ you3 d) x5 2100310
GIAl

>
5310 = DBy ' 30 x>0 X =5 - x=+/5
? TS o T meme T T

5log5 x

b) 9.X°%* = x* « Ly loga @ s 9 hai ¢ , ta c6 phrong trinh :

x>0 x>0 x>0 950
1+(log,x)* - 2log, x=0 |(log x- ¥ = 0 |logsx=1
c) X°%9 = x2.3°%* — X°%3_Sr dung cong tlirc : @°%" = b*%?. Phrong trinh bén déi thanh :
3Iogz>< >0
o QX —x? 39X 1 F%* = 0o 3“92X( Fex—x + )z 0- { o FX=x-

3% — 2 +1= 0

Dit: t=log,x= x=2 o X =4. Phrong trinh :
t t

Aoy 1=d=4-1e (EJ +(EJ e C
4 4

t t t t
Xét ham é f (t) :(§j +(Ej 1l '(t)=(—3j |n(—3j+(_1J In(—lj< 0.
4 4 4 4) \ 4 4
Chang © ham $ f(t) 1a mjt ham $ nghich bién.
Do f(1) = 0 cho nénéi t = 1 thi phrong trinh c6 ngléim duy nhit log, x=1- x= 2.

3(Iogx)3—g logx

d) x 377" =1004/10. L4y log hai \é , phrong trinh tiy thanh :
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3(Iogx)3—glogx_ 3 3 2 _ 1
X 37 2100310~ | § log) "3 log«| logc= 2?3@

O<x#1
t =logx 7
0<x#1 |logx=-3 . |¥=10°
CISXERe e ET e i
t?=-1 x=103

Iogx=—7

tZ:Z 3

9

t =logx
gxzt 1
a-2p-'=0
3 3

Vi du 5. Giai cac phlrong trinh sau :
a) Xlog9 +9Iogx - 6

C) 4/0922% _ ylog; 6 — 2.3logZ 4¢

b) 3Iogzx + X|0923 - 63logzx

o) 4900 g = 5 )

oo | {0<x¢1
a) X" +9° =6 -

O<x#1 O<xz1
9Iogx + glogx - 6 = gogx - 3 =

O<x#1

1
1 - x =107 =\/1_0

Foo = 3~ |jogx==
g 2

log, x
b) 3Iogz>< +Xlog23: 63Iogzx - 3Iogzx+ 3I0§bx: 63Iog§>< - 2.3dog><: 6°>Iog>< - (ij :_;

1

1 IOgiE

< log,x=log, = = x=2 7
72

63

C) 402 — x 096 = 9 0w & Fithowx) _ goax = p H20ax) _ 4 Foax _ @ix= 1g Yoo
x>0 3 log, x
t=| = >0
- 4'22I092>< _ Gogzx - 18'32Iogz>< - 6 log, x _ 3 2log, x (ZJ
4-|=| =18/= ,
4 2 182 +t-4=0
t>0
—__+ log, x -2
- t= <0 (Ej :é:(éj o |ngxz—2_, X:_l
2 9 (2 4
4
t=—
9
d) 49000 o = p H0) . qwx_ gr= p gL 4 = 187"

Chia hai ¥ cho 22%* > Ota duoc

6 Ig x 3 2lgx {= § ng>o
4 2
18% +t-4=0

t>0

1 log, x -2
=-=<0 3 4 (3 1
== =—=|=| o log,x=-2- x=
2 (zj 9 (ZJ %

4

Vi du 6. Giai cac phrong trinh sau :
a) 22Iog3(x2—16) + 2I0g3(x2—1(3+ 1_ 24

b) 21+(Iog2 x)?2 + 224= y2hax C) Xlg§—3lgx—4,5 :10—2ng

2—16)

2 o4, _ Iog3(x
a) 22Iog3(x 16) + 2I0%(x 1() 1_ 24 o, {t =2

t> +2t - 24=

:Iog3(x2—16)= 2 X¥-16= 3= 9= X*=

t>0

0 t=4

25, x= !

>0 - |:t - 6o 2093(x2—16) -3
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) ) 0g, X - (Iogzx)z
b) 21+(Iogzx) + 224= x2o%x ZIﬁogzx) + 224:( lzgzx)Zl g - t=2 >0
t?-2t-224=0
t>0 1
2 log,x=-2 |x=2°==
- ift=-14 o 2% =24c>(logzx)2=4c>[| . =2 = 4
t=16=2 00, X= Xx=22=4
C) X|g§—3|gx—4,5 :10—2ng
lgx=0 x=1
_ 3-J10
Lay Ig hai ¥ = ('93'3'9X'4'5)ng= -2lgx = Ig x( lg?- 3Ig x— 4,5+ 3 = 0= | lgx= 3 ;/E = | x= 102
3+/10
IgX:3+\/ﬂJ x=10 2
L 2
e BAI TAP LUYEN TAP:
9
1) 474208 = pr2 2) 727t = 392 3) 23" =8
2x-1 ,
4) 5.2 = 50 5) 27 3 :g 6) 3 =51
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06. BAT PHUONG TRINH MU

DANG 1. BAT PHUONG TRINH SO CAP

= Khai niém:
f(02(s:<:>)0
La bit phrong trinh cé dng ), >(<;<:>)0
g(»

, trongdé f(xX) vag(x) la cac handa thirc.

= C4ch giii:

- Giai cac phrong trinhf(x) = 0 vag(x) = 0dé tim ra cac ngléim cia cac plrong trinhdo.

- Xét diu cAc béu thirc theo quyic: bé hét cac hang tir c6 lity thira bac chiin, xip xép cac nghim (khong cla
ldiy thira bic chin) theo th tw trén tuc $ roi dan diu.

- Tir tryc xét diu, tadwoc tip nghém aia kit phrong trinh trong g Wi truong hyp lay dau nao.

xChuy:

ny . _ o A=b*>-4ac o
- Vi bat phieong trinh hic hai f (x) = ax¢ + bx+ cc6 bigt thizc , heu A <0 (hagc A' < 0)thi dau
AI

=(b')’ -ac
cia f(x) ciing du wi dau cia ¢ s5 a.
- Xét diu cac béu thie tich \bi thuwong trong te nhur nhau. o ‘ i )
- Khi gidgi bat phiong trinhtuyét doi khéngdwoc nhan chéo dmau o, ma chi quydong roi xét diu.

Vi du 1. Xét dau cac biéu thirc sau:

1)f()—X 2+3 z)f(x):g_l_i
4 X x-1
X—2 1 2 3
3 = 4) f(x)= + -=
) 1= 3x+1 2x-1 ) 1) X—2 X+2 X
Huwéng din gidi:
1) f( )_ X+2 132 X+ 2+ 9—12)(: 1+ 11(: 11 1
—4x 34X 3 4 4x- 3
Tir truc xét a‘1u ta co Kt qua + =+
x>1 314 |

= (>0 3
X<

. f(x)<0<:.§<x<1

" f(X)=0 = x=1

2) f(x):z—l— 3 _ X((x—1)- (x= 1 x_ X - 6x+ !
X x-1 X(x-1) X x-1)
Tir truc xét diu ta c6 Kt qua = s =
L34V 0 3T 1 3447
2 7
» f(X)>0 = 3_ﬁ<x<1 Nhdn xet: ) )
2 Pé xét diu, ta ly mpt gia tr bdt kp trong ot khaing
x<0 naodo (thong tlvong la khaing ain Wi vo arc, nhe
trong vi d: trén ta by gia tri x = 100 thay vao thi y
- dirpC Ngay @ tir SO VA miu & déu dwong).
3+7
1<x< >
» f(X)<0 =
0< <3_2ﬁ
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" £(X)=0 - x=3i'2*/7
3) (x)= X+2  X=2 _ (x+2)(2x- 1 (x= )3+ 1) - X+ 8 _ X8 X)
3x+1 2x-1 (Xx+ D(x- 1 (+ D2 1) (3+ (&
Tir truc xét diu ta c6 Kt qua . B .
- . ) .
_:_3<x<0 1 0 1 2
(>0 T 3
2 <x<8 Nhdn xét: ,
r beé xét diu trong bai nay, tady x = 100 thay vao thi
X>8 duoc khoang (8; +o) mang dau dm.
» f(X)<0 = O<x<%
1
X<-=
L 3
c t=0o |70
= -
4) f(x) = 1 N 2 __3:x(x+ 20+ 2X(X— 2F 3(x+ 2)(x 2): 2(6 x)
X=-2 x+2 X X(x=2)(x+ 2) X ¥ 2)( % 2)
Tir truc xét diu ta co Kt qua T
f (>0 | 2 5X<0 2 0 2 6
| 2<Xx<6
[x>6
" f(X)<0 = | 0<x<2
| X<-2
" f(X)=0<= x=6
Vi du 2. Giai cac bt phwong trinh sau:
3 _ny2 _
1)1+ 2 < 3 2)x 3X x+3>0
X X+3 x+2 x(2-x)
x*—4x*+3 Xx-2 Xx-3_ X+4x+15
AN A 4) + =
x* —8x+15 1-x  x+1 X -1
Huwéng din gidi:
1)£+ 2< 3 @_1+ 2 3<0@ K+ 3)k+ 2k X k+ 2F X f+ 320@ 6 <
X X+3 x+2 X x+3 x+2 X% 3)(x 2) X% 3)(*x 2)
X(x+3)(x+2)< 0w | 25X<0
x<-3
/I Cac emit ldp bing xét du dé thu duoc két qua nhue trén nhé.
$-3x° 3 1 1 3 2ex<3
2)%>0@ (x )E); 3()()( )>0=. O<x<1
x(2-x x(2-
x<-1
x>5
3 X =4l +3_ 0 (-3 (x—1)(x—1)(x—f3)(x+f3)>0 J3<x<3
x* —8x+15 (x-3)(x-5) (x- 3)(x 5) - -1<x<1
x<—+/3

Il Cac emi ldp truc xét diu, cha y chldy diu hing o trén tr 5, mau s thi tuyét doi!
X=2 X=3_ X +4x+15  (x- 2)0 LF (= 3)(F x¥ X+ 4 15 X+ T* 10

BTV (1= X)(x+ 1) T T e 1
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(x+2)(x+5)>0 -5<x<-2
-1<x<1

(L-x)(x+1)

BAI TAP LUYEN T4P:

3 _ 2 _ _
1) XT3 X3 2 4l "4
x(2-x) X+2 27 X +2x
1 2 2+ 3 x* =33 + 2%
3 + < . 4) ———F—>0.
)x+1 X -x+1 X+1 ) x> —x-30
2x-5 1 X*=5x+6_ x+1
5) = < : > > :
X"=6x-7 x-3 X“+5x+6 X
7) — 2 1,1 g2+t -1 oo
X =x+1 x+1 X+1 X x-1 x+1
-1)*(x+2)"(x+ 6 -
g D (-2 (x) 1055 207
(x=7)"(x-2) 3x-1 2x-1
DANG 2. BAT PHUONG TRINH VO Ti SO’ CAP
= Khéi niém:
. A F(X) >
La mat pheong trinh c6 nt trong hai dng[ ™ g(x).
V) <a(¥
= C4ch giii:
[(f(x)=0 0
g(x) <0
- Véi bat pheong trinhy/ f(x) > g(¥) = | | f(X)=0
g(x=0 (1)
L F>[a9]”
Chung ta tHit 1ap xong cac & nén gai riéng trng .
f(x)=0
- V6i bat phrong trinhy f(X) < g(X) < 1 (=0
f(9<[g(%]°
Vi du 1. Giai cac bit phwong trinh sau:
1) J2(x* -1) < x+1 2) VX2 —-x-12< x 3) x+V X +4x<1
Huwéng din gidgi:
x=21 x=1
2(x*-1)=0 x<-1 x<-1
1) J2(*-1)<x+1e {x+120 e dix2-1 six-1 = Ex &
2 —1)< (x+ 1f - 2x-3 0 -1<x<3

/I Thao tac dp truc xét diu két hop nghém ta lam ra ngoai nhap.

-1 1 3
X=4
x> —x-12=0 X< -3
2) VX*—x-12<x= 4 x=0 =3x0 = x4
X —x-12< ¥ X>-12
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x=0
X* +4x=0 X< -4 0 1
<X<=
3) x+VX +4x<le V¥ +4x<1- X={1- % 0 =41l = X 6
X2 +4x< (1- X)? 6x<1 xs-4
Vi du 2. Giai cac bit phwong trinh sau:
1) V2x% +5x— 6> 2- X 2) VX% —4x+5+ 2x= 3 3) VBx+1-+/4x- 1< 3/x
Huwéng din gidgi:
[(2-x<0
(1)
2x* +5x- 6= 0
1) V2x* +5x—-6>2-X = | [2=x=20
2x* +5x- 62 0 (1)
2x° +5x— 6> (2- x¥
X>2
2-x<0 M AR
L} (I) P 5 = - 4 = X>2
2x°+5x-620 Nz
x< 2"N73
4
X< 2 X< 2
2-x20 x>_5+—ﬁ) _X>_5+—\/73
2 T4 | 1<x<?2
» () = {2X*+5x-62 0 - =T 7" | x<-10
2% +5x—- 6> (2= x} || xg 2" V13 xg >N T3
4 i 4
x? +9x-10> 0 [x>1
| x<-10

: >
Hop hai trong hop taduge nghém cia it phuong trinh Ié{x< 10
X —_—

3-2x<0
{x2—4x+520
)X —4x+5+2x23 = X - 4x+ 52 3 X = | (3-2x>0
X* =4x+520 (1)
x? —4x+ 5> (3— 2x¥

(1)

3-2x<0 3
(1) =1, - X2,
X°—4x+5=2 0[0x0O R 2
3-2x>0 x<§ x<§ , ,
- (II) = {x*~4x+52 0,0x0R = 2 - 1, 2 . Ssx<s,
x° —4x+52 (3- 2x} 3x*-8x+4< 0 ESXSZ
Hop hai trdng hop tadwoc nghém aia kit pheong trinh Iang.

3) VBx+1-/4x- 1< 3/x, (3
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1
X=-=
5x+1=0 15 1
biéu kién: {4x-120 = {x== = XZZ'
x=0 x>0

Khi d6, (*) = Bx+1<3/x+Vax-1= 5x+ 1< Ox+ 4x- ¥ § x(4c 1 § x(4c B 2 &, ¥

THL: (**) =2 -8x<0 = xz%, (thoa mandiéu kién).

1
X<—
1 4
2-8x>0 X<— 1 1
TH2: (**) = o 4 Xx>2 o x<-=.
36x(4x— 1)= (2- & ¥ 20 — X—12 0 4 5
xs-1
5

Tap nghém nay khong tha mandiéu kién, vay nghiém aia bit phuong trinhda cho lax > %

BAI TAP LUYEN T4P:

1) VX+7 <X 2)Jx+2< x+1. 3) VX +3x+3< 2x+ 1.
4) J(x-3)(2-x) < 2x+ 3. 5) V5x - X <3-X. 6) V2x+14> x+ 3.

7) J(x+3)(x+4) > 6- x. 8) V-x* -8x~-122 x+ 4. 9) V11-x —/x-1< 2.
10) V2x+3++/x+2< 1. 11) Vx+3-/7-x>+/2x- 8. 12)

J2-x>J7-x--3- 2x.

DANG 3. BAT PHUONG TRINH MU

= C4ch giti:

- Du:a\,é Cl]ng @S(’() af(x) >a9(x) - a>1010s f(X)> g(X)
O<a<10 O f(x)< g(x).

-Patanphut=a'®, (t>0).

m n
- Chia i dat an phy vé6i bat pheong trinh c6 ctia chraa’ ™, bf ™ ¢ d™®  trongdo %z(ﬁj :(%j . Luu

y & day ta chia cho@sd nho nhit, dé dua v biéu thic co chira @ sb déu lon hon 1.

Vi du 1. Giai cac bt phwong trinh sau:

1) 9x2—3x+2_6x2—3x+2<0 2)3&+3&—1_3&—2<1]
x=[x-1 x-8 X+
3) 3lx —2)(2(%) 4) (\/1_0+3)x—l <(\/TO_ 3x+3
Hudng din gidgi:

1) 932 g e g giameg gz 9 X_3X+2< =2 0 (3
6 6

Do§>1, (1) = x* =3+ 2< 0= K X< 2

2) 3k +3kt_g2an ()

biéu kién: x= 0.

(2) - 3&+%.3&——;.§X< 11- i( }%——;} 1+ @%1< mo. 3< 92
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Tir d6 taduge Vx <2 = x<4.

Két hop voi diéu kién tadugc nghim cia bit phrong trinh 1a (< x < 4.
x=|x-1

3)@2[%] (3.

X X=2
biéu kién: x* -2x20 < {
x<0

(3) - 322 (3) " o e (3 Lol - az]x- - x, ()
THL: x=20 0 |x-1=x-1
Khi d6 (*) = X2 =2x2 x-1- x= [ -2x2-1, 0% 2,
TH2: x<00 O-|x-1=1-x
1
Khldo oYX —2x21- x— X m>1 2 X {12_2)(20 = XSE
x? —2x= (1- 2x¥ 32 — x4 1< O

Do 3x* — 2x+ 1> 0,0x0 R nén 1§ trén vo nghim.
Vay nghiém cia bit pheong trinh lax> 2.

4 (J16+ 9 <(V1o- 3% , (2

. x=1#£0 Xz 0
biéu kién: =
x+3%0 X# -3

Do (vV10+3(v10- 3= D 0. V10 (V1 )3
Khi d6, (4) - (J_o+3)-1<(J_o+:)x+3<=~’)‘( ‘;’

x+1 Xx-3 x+1
+ <

X-—9+ X-1
- <

x+3  x-1 x+3 (= )(x+ 3)
20¢-5) _jq 2(x—ﬁ3)(x+[5)<omm 1<x<+/5
(x-D)(x+3) (x=1)(x+ 3) -3<x<—/5
. e R L  |1<x<B
Cac khang nghém naydéu thoa méandiéu kién, Ay tip nghém cia kit pheong trinh la
—-3<x<—/5
Vi du 2. Giai cac bit phwong trinh sau:
6x-6 x
1) ¢ +x2° 143 > ¢ X + 8 1 2) (V2+1) = <(vV2-1)
2 g 2-3x
3) (ljﬂs.[—ljx >12 4) 34‘3X—35(1j +62C
3 3 3
Huwéng din gidgi:
1) 4 +x2° 1 +3F > X+ &+ 12@( 4 é)i+( Bri_ )3x+ 3b- 19
[y
2 2 2 2 2X_X2+3>0
- (4—2X)x2+2(2‘ —4)x+ 3 - 4p o@( 5 - )1( 2-%+ B |
| [2x=X*+3<0
> [ x>/2
2 -4>0 xX°>2 x<—2
2x=-xX+3>0 X°=2x-3<0 - J2<x<3
-1<x<3
2 - 2<X<\/§
x> _ 2<2
=(Il) = 20 ma<0 X = {[x>3 00 —V2<x<-1
2x-x+3<0 [X*-2x-3>0 <1
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x<-1

Hop hai tirong hop tadugc nghém aia bit phrong trinh 1a {xi -2

J2<x<3

6x-6 .
2) (V2+1) i <(V2-1", (2
biéu kién: x# —1.
6x-6 X _ _ _ _ -
X

X+1 x+1 x+1

— — >

o X22(=3) | X323
X+1 -l<x<2

, X=3
Vay tap nghém cia kit pheong trinh la
ay tap ngnkt praong {—1<xs2

2

3) G}JX +3.(%ji+l >12, (3

biéu kién: x # 0.

P
2 1 2 1 (%}X>3
(3) = (2] +3( 2] 2o a2 [ 4[ 2~ 120 0 oo -ts e Yo
3 3/ 3 3 3 1% X X

(—j <-40 - vn,
13

T d6 tadugc nghiém caa kit phrong trinh [3-1< x< 0.
3 35

2-3x
4)34_3x_35@} + 62 0w %— 3537+ & 0- — 3+ 8 0 729 383 5&3

33><
35.3*-54.3 - 72% 0O- —275< %<357D@ %<—57c> B< |qg%7mgxs—; |qg—§‘

Vi du 3. Giai cac bt phwong trinh sau:
1 1 1

1) 49 - 35 < 25 2) ¥ -8.3V g g5 (
3) V15.241 + 12\ - |1+ A

Hudng din gidi:

1 1 1
1) 49 -35< 25, ()
biéu kién: x # 0.

2t t t I
pat = =t, (I (1) - 49-3%5< 25~ (49j (35j I (—7} —(—7} -k 0:}}_[5_(_3 s}—f‘
X 25 25 5 5 2 2
t t 7
2
Do (Zj >00 Q[ j 1+\/_5 = t<log, 1+\/_5.= L log, ]h/_5 > <0
5 5 2 5 2 X
x<0
Giai bét phuong trinh trén ta thelwoc | X2 ———— = =log !
ai bit phrong o » V5 s
7

2

5

2) 3 -8.3"—-9d% > 0, (2
Diéu kién: x+4=0 - x=-4.

X X xt+4
(2) = 3 -8.3V¥4 - 9g¥i> oﬁgf’m— 8‘.9"3::— ¢ 0 Y- g3 9
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Pit

t>9
t=3""4 (t>000. 9-83- & oa[t 00 3% > g x—x+ & 2 Jx+ &x- 2,()

<-1(L)
X=2
x—-2=20 X= 2
(*) = , ~ {[x>50 0. x>5.
X+4<(x-2) X -5x>0 (<0

Déi chiéu vi diéu kién tadugc nghém cia bit pheong trinhda cho lax > 5.
3)V15.24 +12| 2~ 1+ 20, (3

Patt=2"(t>0) (3= 3@+ 2t- I+ 2, (}

t=1 t=1 t=>1
TH1: tzl,(*) = 30t+1>23-1-~ 5 - - - 1<t<4
3+1>9°-6+1 4< 0 <

Tur @6 tadugc 1< < 4 - 0<x< 2

t<-1 .
t>_1 &)St<_1 ;—égt<—1 -1 1
>— ——<t<-
TH2: t<1,(*)<:»\/30t+12t+1w 30 =l (-1ct<1 = |(-1<t<1 ° 30
-1<t<1 -1<t<1
t?-28<0 0<t<28
| [Bot+12t?+ 2+ 1
Két hop voi diéu kiént > 0 taduoc 0 <t < 1.
Trdétaco0<2*<le x<O0.
Hop hai trdng hop tadwoc nghém aia bt phrong trinhda cho lax < 2.
BAI TAP LUYEN T4P:
1
27 %412 X2 +7x+12 1 \x 1 4
1)5 >1 2) (ﬁ) >1 3) (Ej Z(Ej
X*+3x 4x?-15x+13 4 X ! -40x*
9(s) =z o) <3 93" <(3)
5 25 2 2 3
7) 7'3<+1 + 5x+3S 3(+4+ 5(-#2 8) 2x+2 +5x+1< 2><+ 5x+2
1 Ixe-2x3+1 1 1- x
9) 9)( +9X+l+ 9>(+2 < 4><+ 4>ﬂ-1+ 4)6-2 10) 2X+2 _ 2X+3 _ 2X+4 > 5X+1_ 5X+2 11) (Ej <(Ej
12)(V2+0)" 2 (V2- P 13) 6% + 3% x+ 3V < 2.8 2+ I+ ¢
6-5x
x-1 x1 2 2+5x 25 1 1
— 2%+l = - - = >_=
14) (V5+2)" 2(V5-2) 15)(5j <5 16) >
1 x-1 1 X 1—1 1'—2
17| = -|—=| >3 18)4*-3.2+ 2> 0Q 19)4x -2x -3<0
4 16
1 2x+3
20) 22— 21&} +2=( 21)27°+12°> 2.8 22)

252X—>(2+1+ 92X—>(2+12 3423){—)(2
23) 2.14 + 3.49 - 4> ( 24) 8.3+ 4 g+¥x 5 gl 25)5.36 - 2.81 - 3.16< |
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07. BAT PHUONG TRINH LOGARITH

a>100 f(x)> g(X.
O<a<l1l0 @ f(X)< g(x).

= Cach giii:
- Pua W cling © s5: log, [ f (x)] > log,[g(X)] = {

- Pat an pha t =log, f (x).

Vi du 1. Giai cac bt phwong trinh sau:

1) logs (1- 2x) < 1+ log, (x+ 3

2) log, (1~ 2log, x) < 1

1+ 2x 3x+2
3) lo log,——— (>0 4) lo >1
) g;( g, 1+Xj ) gx(”zj
Hudng din gidi:
1) logs (1- 2) < 1+ logg (x+ 3, (1
\ 1-2x>0 <=
biéu kién: - 2 [0 D»—1<x<1.
Xx+1>0 2
Xx>-1

(1) = logs (1~ %)< log, 5+ 2log(x+ 1= log( * &)< Io{ (Bx+ )i] - 4 X (5§+ 2 )

-6+ 214
s
= 5X*+12x- 4> 0=
—6-2\/14
X<———
5
Két hop voi diéu kién tadugc nghim caa bit phrong trinh Ia_6+T2\/§1< X <—21.
2) log, (1- 2log,x)< 1, ( 2
. x>0 x>0 x>0
bieu kién: = = OO 0<x<3.
1-2log, x>0 - logx> 0 [x<3

(2) = 1-2log x< 2= I logx< 2= | ogx>- % x>%

Két hop voi diéu kién taduoc nghém aia kit phrong trinh |a% <x<3.

1+ 2x
3) log (Iog —j>0, (3
U 14 x

1+x#0 x#-1
142 1+ X# -1 X% -1 x#-1 >0
biéu kién: X>0 = >0 41+2x = X =4/ x>0 OO
1+x 1+x 1 _—> 1 x<-1
1+ 2x 1+ 2 1+x 1+x X<
log, >0 >1
1+x 1+ x
0
Do0<i<1 (3w o <[] =10 togEZs 1o T X o0~ @o. ax< 0 x<-
3 1+x 3 + X 1+ x I+ x

Két hop voi diéu kién tadugc nghiém cia bit pheong trinh lax < —1.

4100, 272151, (9.
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0 x>0
>
X¢1 x#1
X
X % - x>0
bicu kién: s x+2z0 = X#-2 0o
3t 2 S 2 X#1
X —_—
X+2 >0 3
X+ X<-2
Do (4) chradn ¢ co S5, ta chra xacdinh dugc av sb 16n hon hay nfé hon 1 nén c6 hai tovng hop xay ra:
X>1 x>1 x>1 X>1
TH1: (4) - o O N S e q[-1<x<20 @ 1<x<2.
(4) 0g, BH2) o HZH2 = x-x=2
+2 X+2 X+2 | X<-2
0<x<1 0<x<1 0<x<1 O<x<1
TH2: (4) = - o 9y - x— e x>2 0O vé nghém.
(4) 0g, BH2) o HZH2_ wXox=2 ghe
X+2 X+2 | —2<x<-1

Vay tap nghém aia kit phrong trinhda cho 14 0 <« < 1.

Vi du 2. Giai cac bt phwong trinh sau

1) Iogg(x/x2 —9—x+:—13Js—1

1

1
2) >
log, v/2x¢ - 3x+ 1 log, (x+1)
3 3

Hudng din gidi:
1) Iogg(\/xz—g—x+:—13js—1, (9.
) X=3
X“-9=20 <3
X2 -9 - x+=>
3 \/x2—9>x—:—13,(*)
i !
Xx-=<0 X<=
3 3 1
1 1 X<;_3
*) o X__ZO = >— o
*) 3 X2 41
1Y a |3
x2—9>(x——j X>—
i 3
X=3
< —
:X_ 3 X<-3
Khidshe (1) = {|x<i 00| 41
3 x>
41
X>—=

20
(1)=>\/x2—9—x+%s31<:\/x2—9sx@ {X> 00 xC

x> —9< x*,0x

Két hop v6i diéu kién tadugc nghém aia bit phrong trinhda cho lax >%1.

2) L > 1 (2
log, V2x* - 3x+1 log, (x+1)
3 3
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x+1>0 x>-1 [x>1
J2xt -3x+1> 0 x>1 l<x<t
e 1 2
biéu kién: 11og, V2x* - 3x+1£ 0 = X<3 “ 20
3
2
Iogl(x+1)¢0 2x°=3x+1£1 x¢§
3 Xx+1z1 L 2
(2)@ 1 S 1 - 1 S 1 ’ (*)
—IOg3‘/2X2—3X+1 —Iogg(x+1) |093(X+]) IOQ” 3 - X+ 1
log, (x+1)> 0 x+1>1 x>0 x>0 3
TH1: (*) = - - , = 3 OO-0<x<-—.
log,v2x* - 3x+1< 0 [(V2x*-3x+1<1 [2x"-3x<0 0<x<§ 2
O<x<l
Két hop v6i diéu kién taduoc nghém trong tirong hyp nay 1a 3
1<x<—
2
TH2:
log, (x+1)>0 Xx+1>1 x>0 x>0
(*) = Jlog,V2x? =3x+1> 0 s IN2R-3F+ 11 =1 XR-3¢ 0 - x>g D
log,(x+1)<log,V/2¢ - &+ 1 [x+1<y2@-3x+1 (2X =3x+I>X+2x+1 | . o g
x>0
- x>g;x<0 OO x>5.
Xx>5:x<0
Két hop voi diéu kién tadugc nghiém trong torong hop nay lax > 5.
THS3:
log,(x+1) <0 x+1<1 %<0 x<0
(*) = {log,;v2x* =3x+1<0 eV2K =3+ 1<l =1 AK-3 0 =1 & x<g
log,(x+1) <log,V/ 28 - &+ 1 [x+1<y2@-3x+1 (2 =3x+I>X+2x+1 | o o
x<0
= 0<x<g O[5 hé vo nghem.
0<x<5
Hop hai tirdng hop 1 va 2 tatuge nghém cia bit pheong trinh IaxD(O %) 0 (1;2} O(5;+0).

Vi du 3. Giai cac bit phwong trinh sau
1) logs(4*+144 - 4log X ¥ log( 2°+ )i, (Pé thi PH khdi B nam 2006).

X% + X

j< 0, (Pé thi PH khéi B ndm 2008).
X+4

2) logo,7(logs

3) Iogx[log3(9‘ - 73]s 1, (Pé thi PH khdi B nam 2002).

Huong din gidi:
1) log, (4 +144 - 4log X% ¥ log( 2°+ 1, (1L

1) = Iogs(4x+14z)— log 2< log Iog( 2%+ )1«= Iog{élX 16144j< Iog 57 + )
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4 +144

<5.2?+5- 4-20.2+ 6& 0- & 2< 180 2x<
Vay nghiém cia kit pheong trinhda cho 1a 2 <« < 4.

X%+ X
2) logo,7(logs X+4j<0' (3.

X+4#0 X% -4 -4 44
Piéu kién X2+X>O X2+X>o X2 ))((2 x>2
i x+4 X+X_q 4507 |~a<x<-2
X% + X X+ X x+4 x+4
0g, >0 >1
X+4 X+ 4
DoO7<1nén
X>8
(2) - Ioge (07) - log x2+x 1 X + X 6. X+ x6 x24_ o
x+4 X+ 4 X+ 4 -4<x<-3

. 3 . X>8
Két hop véi dicu kién tadugc nghém caa kit phrong trinh &
-4<x<-3

3) Iogx[logg(gx— 72)}3 1 (3
x>0,x#1

Diéu kién: {9*-72> 0
Iogg,(9x - 72) >0

X>0,x%1
= = x>log 73 1, (%

9 -72>1

3*>-8,0x

Vi didu kign (*) thi (3) = log, (9 - 7d<x = 9-7X 3~ 6- 3- 72 - 8 X O {3 o
<

Tu d6 taduoc x < 2.

Két hop vai diéu kién (*) tadugc nghém aua kit pheong trinh lalog, 73< x< 2.

Nhén xét: Trong vi d trén, mic dii @ s6 chia dn x nhing dodiéu kién ta xacdinh duoc ngay béu thic Vé trai

dong bien nén bai todn khdng ghchia 2 treong hop.

Vi du 4. Giai cac bt phwong trinh sau

1) Iogz(zx—l).logl(Z‘ﬂ— a>—2 2) log? x+log, X* <0
2 2 4
3) log,, 64+ log, 16> : 4)log, 2.log, 2>—F——
) log,, g, ) log, nge 09, X— 6
Huwéng din gidgi:

1) Iogz(zx—l).logg( - 3>— 2, (1
2
; 2 -1 -1
Diéu kién: - o 2%-1e x>0.
{2“1—2 {2(2*—1)>o
1) = Iogz(Z—])[— Iogz( - ﬂ>— 2~ Iog( 2- )l[— log 2 Iog( 2 )3[+ 2 0f )
it t=log, (2 -1, (¥ = t(-1-t)+ 2> 0= t?+1- 2< 0= - K< 2
Iogz(2x—1)< 2 2*-1<4 [x<log,5
3 = I092§<X<I092

Khi d6 taduoc -1<log, (2 -1 < 20 [ - -
IIO gz( ]) Iogz(zx_l)>_1 2X_1>% X>|0922

Vay tap nghém aia bit phrong trinhda cho Ialogzg <x<log, 5
2) log? x+log, ¥*< 0, (2.

2 4
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. x>0 x>0
biéu kién: 5 = 00 x>0.
x>0 X#£0
2
log? x:[logl xj =(~log, X)* = lod}, x
Taco 2 2
log, X* = 2log,. x="- log, X
2
Khi d6 (2) = log; x—log, X< 0= 0< log, x< 1= K X< Z
Két hop voi diéu kién tadugc nghiém cia bit phrong trinhdd cho 1a 1 « < 2.
3) log,, 64+ log, 16> 3, ( 3
L (230221 x>0 xzt x>0
bicu kign: 1 L, = 2 = ¢1- 41
x“>0;x %1 X # +1 X E'X
(3)@6I0g2X2+ﬂlogKkSc> 6+ 2 3o 6 + 2—&0,()*
2 log, (2x) log, x log, 2+ log x log x
Pitt=log,x, (¥) - 0 +2-3s0. QFAr2IWL), -F+br 3, @B)ELY,
1+t t t(d+t) t(l+t) t(@+t)
. , z . _:I.<ts_l
Lap bang xét du ta thuduoc két qua 3
O<t<?2
log, x>-1 x>l
. 2 1 1
Vo —l<t<—= = 1 = = —<X<—.
3 |log,x<-= 1 2 32
3 x<2 3
_ log, x>0 x>1
" Voi 0<t<2 e = = 1<x< 4.
log, x< 2 X< 4
lexs L
Céc fip nghim naydéu thoa mandiéu kién, vy nghiém cia kit phrong trinh 1) 2~~~ 3/2
1<x<4
4) log, 2.log, > 1 (9
s l0og,x-6
x>0,x#1 x>0,xz 1
Diéu kién: {x#16 - {x%16
log, x# 6 X% 64
(4)@ 1 . 1 S 1 - 1. 1 S 1 - 1. 1 1 50 (*)
log, X log X log,x-6 log,x log,x-log, 16 logx- 6 logx logx 4 logx 6
2

16

1 @t—6—t¢—4)>0© —t2+5—6>0© (- 2)(3t )>0'

bit t=log,x, (*) = %.i——>0

t-6 tt—4)t- 6) t¢— 4)(- 6) t{- 40— 6)

4<t<6 4<log,x< 6 16< x< 64
Lap bang xét diu ta thudugc két qua | 2<t<3 « | 2<log,x< 3 = | &< x< 8
t<0 log, x<0 x<1

Cac fip nghém naydéu thva mandiéu kign, viy nghém cia bit pharong trinh 1ax0(—e0 ;1) 0 (4;8) 0(16;69

Vi du 5. Giai cac bit phwong trinh sau:

1) \/Iog§x+ log, ¥* - 3>+/5( log, ¥ - 3 2) log, 2x<./log, 2¢
2
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2 _ 2_ 3
. Ig(x 3x+2)>2 2) log, (x+1)° - log,(x+J) -0
lgx+Ig2 x* -3x-4

Huong din gidi:
1) \/Iog§x+log1 X -3>/5(log, ¥ - 3, ()
2

x>0

x>0 x>0
o ) x>0 «>8 X=8
biéu kign: {x*>0 = 5 = q/l0g,x=3 = T e
) 5 log; x— 2log, x— 3= 0 1 O<x<—
log; x+log, x* =320 log, x<-1 XSE 2
2
(1) - \JlogZx- 2log, x- 3> H log x- 3, ( }
t-3<0 t<3
pat t=log,x, (*) = (1) = V-2t-3>5(t-3 = | [t-320 ~|(t=3
{2 -2t — 3> 5¢ - 3f 47— 28+ 4& |
t<3
t<3
- (t=3 @[ O0-t<4 = log, X< 4« x<16,
3<t<4
3<t<4
1
: o ; . . | 0<x=s=
Két hop vai dieu kién tadugc ngheém aia kit pheong trinh la 2
8<x<16
2) log, 2x</log, 2¢, (2
x>0 50
. X
bieu kién: {x#1 «:{ *
Xz1
2x°>0
(2) = log, 2+ log x</log 2+ logx’ = log 2 %,/ log 2 3- ( log 2 )3,/ log®2 3 <
log, 2+ 3< 2 -
“1< fiog, 2+ 3 2 { VOO 00 log 2+ X 40— < 3 119G X
Jlog, 2+ 3= -1[1x0 (¥ log, x log, x
. . log, x=1 X=2
Giai bt phrong trinh trén (colog, x la 4n) tadwoc 92 -
log, x<0 | x<1
e L ar A . . 4 N N X22
Két hop vai dieu kién (*) taduoc nghem aia kit pheong trinh la
O<x<1
2_
Ig(x 3x+2)>2’(3).
lgx+Iig2
x>0 x>0 X>2
; >2
DPidu Kign: 4 X% —3x+2> 0 = {qum O<x<1
1
lgx+Ig2#0 X% =
J J 2x#1 2
(¢ -3x+2) o)
2_ lg(x? —3x+2) - 2Ig( 2 T
|<hict<5,(3)c>M—2>oc>gX X AN, L2 ) g (3.
g (2x) Ig(2x) Ig( 2x)
Ig(x2_3X+2j>0 X =3x+2_ . [X-3xk 2> 4% _3_*/§3<x<_3+\/33
THL: (*) - ¢ =1 e e 1 -0 ©
Ig(2x) >0 2x>1 X3 x>

Sir dung trc s két hop ta thy hé vo nghém.
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-3-4/33
X<T
X2 —3x+2 x> —3x+2 X2 —3x+ 2> 4%
lg| ——— |<0 - <1 _
TH2: (*) = g( 4x? j - 4> =9 .1 - X>M
lg(2x) <0 2x<1 x5 6
x<t
2
-3-+/33
Xx<— Y52
Sir dung truc s két hop taduogc 6
—_3+\/3_3<X<—1
6
3+\/§3 1

Két hop vai diéu kién bandiu tadwoc nghém caa kit phrong trinhda cho IQ_T X<

2 3
2) Iogz(x+3) log, (x+ 1) >0, (4).
X°—3x-4
Xx>-1
xz-1 OO x>-1

X£4

. Xx+1>0
biéu kién: ) -
X°—3x-4#0
Bién ddi tir b tadugc
log, (x+1)° - log, (x+ 1)° = 2log(x+ )- 3log( x+ X= 2log( x+ )} 3log 2.lo§ x+ ) &

=(2-3log, 2 log,(x+ 3=(log 9- log B log(x+ )1:( IoggJ logf x+ ):

9
= +
: >0 —222 27
x> -3x-4 X —-3x—4
og,(x+1)>0 | *1
THl:{ 9 - [x>4 - X>4.

Khi do, (4) = >0, do Iog% >0.

2_ —
X =3x-4>0 w< -1

log, (x+1)< 0 x+1<1
TH2: o = -1<x<0.
x?=3x-4<0 -1<x<4
£ Coa 3 ; . N N 1Ix>4
Két hop voi diéu kién bandau tadugc nghém cia kit pheong trinhda cho Ia{ 1<x<0
-1<X

BAI TAP LUYEN T4P:

1) log, v/5-x < log, (3 x) 2) log, (x+3)= 1+ log, (x- 3

3 3
3) 2log, (x—2)+ Iogg( X— 3)>§ 4) Iogé(x—1)+ Iogé (x+ 1)+ logy (5~ X )< !
5) Iogz(logl x+log, x- 3}5 1 6) Iogz(x2 - 3x+ 2)2 log, ( x+ 19

2 V2
7) log; v x? — x—-6+ Izoglx/Fb log, ( x+ 2 8) Iogl(x2—6x+ 8)+ 2log(x- 4 < (
9) Iogz(4’(—2"+1)sx3 3 10) Io;3(loglx)20
2

11) log, [Iogél(x2 - 5)] >0 12) Iog{logl(log5 x)} >0

3 3
13) log, (5%° - 8x- 3> 2 14)log , (x+2)<1

Hoc offline: S6 11 — ngach 98 — ngd 72 Tén A Tung (Pdi dién PH Y Ha Ndi) Hoc online:www.moon.vn




Khéa hpc LTPH mén Toan —Thay Ping Viét Hung (0985.074.831) FacebookLyHung95 Trang 74

15) log, x+ 2log, 4- 3 C
17) log? x - 6log, x+ 8< 0

2

19) log, 2.log,, 2.log &> :

1 2

21) + <1

5-log,x 1+ log X
log’ x - log, x— 2

23) 0
log X
22
25) J/log, x+ 3= log, x+ 1
2_
27) Ig(x2-1) <1
lg(1-x)

16) 2log, x— log, 125< :
18)log, 100—% logg, x> C
1 2
+ <
4+log,x 2-log, x

2 + log, x S log, x
1-log,x 1+log, x 1- log x

20)

22)

24) \/log, x-1< 3- log, x

26) \/Iog§ x— 4log, x+ 9= 2log x— ¢
Iogz(x2 - 6x+ 5)

=2
log, (2-X) z

28)
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08. HE PHUONG TRINH MU VA LOGARITH

= Khai niém:
f(x,y)=0

(x y)=0 trongdo f(x, y) vag(x, y) la cac ham&mi, logarith hac chi co bt
g(xy)=

La h¢ phrong trinh c6 dng {
phueong trinh 1& nd, logarith.
» Cach gii: )
- bat dieu kién cho 1§ c6 ngfia (reu cob). i .

- Sir dung cac phép Bn doi dung cho ham mhaic ham logarithi¢ dua h¢ phuong trinh ¢ dang @ ban.
- Théng throng, ta dung phép & doi tirng phrong trinh trong & r6i sir dung phép th.

+y=S

P

X=4;y=1t

thi x, y 1& nghim aia pheong trinh t? + S.t+ P=00 D{
X=ty=t

, X
xChu y:Neu x, y tlva mén{
X

Vi du 1. Giai cac ¢ phwong trinh sau:

x—y_ 1 x-2y
) (*@) ‘(gj
 log, (x+ y)+log, (x- y)= 4

2) {Iogy x—log, yz =1 log, x + log, y= 2+ log, 2

3) 2
log, x—log, y=1 log,, (x+ y)=§

Hudng din gidgi:
oy _ 1 X=2y
(37 =(3)
log, (x+ y) +log, (x- y)= 4
\ + -
bieu kién: {X y>0 - {X> y
x—-y>0 x>y
, y= 3X
Xy —X+2y X—-Vy_ I
L s \ = —==-X+2 5
Ta co & bien do6i dugc ve dang (3) ’ (3) = 2 y = 2
log, (X2 - yz) =4 X2 -y*=16 X2 —(3—;j =16, (*)

2
Giai (*) ta duoc X —(B—é(j =16 = %: 16 x=x500 y=%¢
Déi chiéu vsi diéu kién taduoc nghém cia ke lax = 5;y = 3.

log, x—lo =1

log,x-log,y=1
Piéu kién: x, y> 0.

, |OgyX_2logz y=1 |OgyX_2|ng y=1, (*)
Taco(l) = X _ -d
Iog4y—1 X=4y

Thayx = 4y vao (*) taduoc log, (4y) - 2log, y= 1= 2log 2= + 2logy- % ©- ol logy -~ logy=+

log,
y=2=x=8 1
00 1 . Vay hé da cho c6 hai nghin 1a{8; 2 { 2;—} .
y=§:> X=2 2

log, x+log, y= 2+ log, 2

3) (1)

2
|0927(X+ y) :g

Diéu kién: x, y> 0.
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X=6

log, (xy) = log,(9.2) _13 { _3

Taco(l) = 2 @{zi o y_3
X+y=278 y X=

y=6

Vay hé da cho c6 nglim (6;3) (36

Vi du 2. Giai cac ¢ phwong trinh sau:
1) {SIOQ2 X =log, y3 - IOgﬁ 2 2) {Z(Iogy X+ log, y) =5

Iogzy:8—logﬁx Xy=8
g /109 x~log; y=0 4 lg” x=1g” y+1g*(xy)
X* -5y*+4=0 lg®(x-y)+lg xlg y=0
Huwéng din gidgi:
5log, x=lo - log; 2
Iogzy:8—logﬁx
biéu kién: x, y> 0.
s_ Y
log, x° = lo “log,4 |XT @
Tacé(l)@{ 92X ngys 922 - f
log, y =log, 2’ - log, x Z ©
2\’
[ZJ 24 x=22=4
N X 2 1_n22
Thay (2) vao (1) tdugc X° =~—— o X’ =—— « x'=2%00 28
4 4x y:_:16
24
Cac nghém naydéu thoa man, dy hé ¢a cho c6 ngléim (4; 16).
2(log, x+ lo =5,
» |2(108, x+l0g,y)=5. (3
xy=8, (2
x| x>0,x#1
bicu kl@ﬂ:{
y>0,yz1l
log, y=2 _ 2
Taco(l) - 2( +IongJ—5= 0- 4 logy)’- Slogy+ 2 @O 1= 77
Iogxy |ngy:E y:\/;(

V6 y=x, (2) = X¥=8= x=200- y=4
"V6i y=+%x (2) = xx=8 x=20 m{
Vay hé da cho co ngtéim (2;4) (4;2

. {Iog4x—logzy=0, (9

x> -5y*+4=0, (2
Diéu kién: x, y> 0.

x=4
y=2

Taco(l) - %Iogzx—log2 y=0- Iogz%z 0= %z 1o y=+/x
x=1
X=4
Vay he da cho c6 ngtém (1;1) (49 .

y=1

Khi d6, (2) = x*-5x+4=0 - {
y=2

o
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2 lg”x=1g” y+Ig*(xy), (1)
Ig?(x-y)+1g xlg y=0, (2)
Pidu kign: {X>O’ y>0
x>y
(1) - 1g?x-1g? y=1g2(xy) = (Ig x-1g Y(lg x-1g y=(lg »1g ¥ - (lg *Ig Y(lg xlg y-(lg xlg )=0
_ _ 1
[ng+|g y=0 {xy—l y==
= <= < X
-2lgy=0 y=1 y=1
—y= =0, (L
Vi y=1, (2) o I (x- Y)+lgxlgE =0 I (x- y)- I %= 0= [X y=x {y (b
X X X—y=-X y=2Xx
x=—1
O ==2x ¥==00.{ 2
X
y=+2
"V6i y=1, (2) = If (x-D+ lgx.lgl= 0= If (x- 1F 0= x- ¥ k= x=
Vay hé da cho co ngmm( j (2;9).
Vi du 3. Giai cac hé phwong trinh sau:
Ig\/(x+y) =1 2){x'°g3y+2y|093X=27
lgy-lg|{=Ig2 log, y - log, x=1
3) {\N +lgx* =2 4) 900 - 3= o xy)
y+4lgx=28 (x+1)*+(y+1)°=
Huéng din gidi:
el X+y#0
Igy(x+y)" =1 .Diéu kién: {y>0
lgy-lg|{=Ig2 N
x>0 :E)
. x+y=100 L 50
(1) VO y)" =10 {|x+y|:10 y= 2X y=7
< y _ < _
9757102 y=2|X x<0
x=-10
x+y=100 D-.{
y=20
| ly=-2x
Vay h¢ da cho cé ngléim (Q %)j (-10;20 .
Iog3y+2 Iog3x=27, . %
21" Y D it Kien: {X>0'X 1
log, y - log, x=1, y>0,yz1
Taco(2) = log,Y=1- y=3
X
Khi d6, X°%(3) +2(3x)°%* = 27 x08x 4 2 $9X %X = 27, yFlwXy pdRex= 27, xF PeXz
log, x=1 X=3
- Iogg(x1+'°g3x):I0939«= (1+ log %) log, x= 2- ( log®*+ logx- 2 0-| -° - 1
log; x=-2 =5
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X=3 y=9
1 U 1
X=— = —
9 y 3

Vay h¢ da cho c6 ngfim (3;9) (é —;)

3 {\/;+ng2=2 (0

y+4lgx=28

Tur d6 tadugc

biéu kién: x, y > 0.

Taco(l) = {WJ’Z'QFZ@ {2*5” MOX= 4 o fy=240 ﬁ

y=-4

y+4lgx=28 y+ 4lgx= 28

Vi y = 36 thay vao tduoc 4lgx=28- 36= Igx=-2-= xzﬁ)

Vay hé da cho cé nglkéim L ;36 .
100

9|ogz(xy) —3= 2( Xy)logz3 , (1)
(x+1)°+(y+)°=1, (2

xy>0

Diéu kién:
xyz1

bit t =log, (xy) O O- xy=2.

Khido, (1) - ¢ -3=22)"™" = ¢- 3 o ) - o 213 3 [L[

Taco(2) =

= TH1: Vi xyzé, () = (x+y)*+2( x+ g+1—2%:0«= (x Y+ 2 ¢ y= o@{

[ (x+y=0
1 OO0-vn
Xy:E

X+y=-2
1 OGsvn

Xy==
y2

Tu d6 taduoc

S TH2: V6 xy=8, () = (x+ 32 +2(xr ) +1-2.8= 0~ (% Y+ 4 % Y- 15 om[

Tu do taduoc
X+y=-5
U vn,
Xy=8

x2+y2+2(x+ y)+2=1‘=' (x+ 92+2(>¢+ 3)+  2xy O, (*

O y=36

-1 Xy =

t=
t=3

© N

Xy =

x+y=0
X+y=-2

X+y=3
X+y=-5
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BAI TAP LUYEN T4P:

lo +log, x=2
1){ g, y+log,

x*—y=20

2 +y2 —
2 {3 81

log, x+log, y=1

{x +y?=2
log, (x+y) —log,(x- y) =

{4x2 -y =2

log, (2x+y) - log, ( 2x- y) =1

10)

log, (xy).log, (6] =-3

logs x+log y=5

log, (2x+ 3y)= 2

{Iogx (Bx+2y)=2

16 log, x+ log, 7.log, y= 1+ log -
) 3+log, y = log, § 1+ 3log X)

23x+1 + 2y—
19)
3x +1+ xy

3 2y+3x
= x+1

5 log, x+log, y=1+ log, 9
x+y—-20=0

5 X+y=25
log, x—log, y=2
log, xy=5
8) Ioglzzl
2y

1) log,, (x-y)=1
log,, (x+Yy)=0

IogJ—x_y +12
14
) i+i:2
y: x

17) {x =1+6log, y

y _2xy+22x+l

22X Y+ 2X 2‘[+y

20
) log, x.(log, y—-1) = 4

g [100:0¢ +Y)=5
2log, x+log, y= 4

6)

9) {Ig(xz *¥’)=1+lg8
lg(x+y)-lg(x-y)=Ilg3

12) XIOQSy + yIOQSX = 4
log, x-log, y=1

15) 40509 = 2+ (xy) %
x? +y?—3x-3y=12

Jx-1+2-y=
18) 3Iogg(9x2)— log y°* = 3

1

1
——=(X+ x-y
(x+y).27*=48
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CAC BAI TOAN NANG CAO VE PT, BPT, HPT MU VA LOGARITH - PHAN 1

Gidi cac phrong trinh, bit phiong trinh va hé phwong trinh sau:

8 + 2 _ 18
2t 1 242 24+ I+ 2

3) log, x> —14log,, x° +40log,, Jx =0

2

3_1 x-1
I0927(X2 -5x+ 6) =5 log; (Tj+ log (x- 3

1)

2

5) Iogz(4x + 4) =X- Io%( 2 - :)

2
7) (2+\/§)Iogzx+x(2_\/—2)logzx: 1+ R
9) 5.3 - 73"+ 1+ 6.3+ F= |

11) log, (4 + 4) = log, ( 2** - 3.2)

2 2

13)16log x- 3log, X = C
27x2

15) log, v 2x? —3x+1+%|ogz(x—1)2 2%
2

15
17 -—— =
) |ng[|090,5( 2 lﬁﬂ <2

1

10) 307758 > g2
21) (\/§+1)_X2+x+2—x2+x+1< 4\/—5_ :)—xz+x

2log, (4-x)
4

23 =
) log, (3+ x) * log, ( 3+ X)

25) Iog(x3 +1) —% Iog(x2 + 2X+ ]): logx

27) log, (log,, X) + log,,( 10g, ) :i
Iogg(zX _ 2)+ Ioge( 2+ j: Iog( F+2 _ ¢

29) |[3+log, (x* - 4x+ § + 2/ 5~ log (X~ &+ §=

2) log,(3x -1) +; =2+log,(x+1)
08 (x+3)
4)
X+ X+3
6)log,| ————— |=x"+3x+ 2
) gf‘(zx2 +4x+ 5}

8) 2XIogzx + 2X‘3|095X _ 5: 0

10) log, ¥/x +3/log, =§

x-4]y|+3=0
12)

Jlog, x—/log, y=0
14)log, 2+ 2log,, 4= logs; &

16) log, (x - 1) + 1 =—;+ log, v x+ 2

log,,., 4

18) 6°% % + x'°%* < 12
20)49* 32 > F -9
22) log, x* —log, X* - 2=-§ log, X)( log; X)

4 log £ X.100,5 X

2 =lo 2X
) |095 X 9125

26) Xlog34 — XZ.ZIOQSX _ 7-Xlog32

28)

30) \/(Iog2\/§+ IogX\/Z) log, ¥ +\/£ Iogz\/g+ Iog\/%J log ¥ =
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CAC BAI TOAN NANG CAO VE PT, BPT, HPT MU VA LOGARITH - PHAN 2

Gidi cac phrong trinh, bit phiong trinh va hé phwong trinh sau:

| 3 -1
1) log; x Iogl( }+ 9Iogz( j< 4log, x Z)le
2 8 2 x-1
3) = Iog1 X < Iogﬁ(1+\/x—1) 4)%Iogl(x—1) > Iog}(1+\3/x— 2)
3 2 2
logy—1(2x-1)
51 6)0,12°%1% > 503
|x 2) 2 3
log? x logy x
7)2 95 +X 95 >E 8)/2~|log, x| > log, x
1
9) 3°%* —18¢"*2 + 3> C 10) (x-2)°% 4] = g(x- )
11) log,e (x2 - 2x— 2) = Iog;z(x2 - 2x- $ 12) Iogz(x2 - 4) +x=log,[ & x+ 2]
13) Iogz(1+x3/§) = log, x 14)log,z (x2 - 2x- 3) = 2Ioge(x2 - - A)
15) Iogz[x(x—1)2}+ log, x.Iogz( X - >§— 2= ( 16) Iogz(x—\/x2 —1)+ 3Iogz(x+\/ X - ]) =2
. 25 11.37 -
s+ S=—>35 B e 113
4-75 2 / / / 1
21) log,vx+4= Iogz( 2+ x- 4) 22) x.logg 3+ IogS(S‘ - 3: Iog( - z)
23) 2.Iogjx= log, x.Ioge(\/ X— 7+ i 24)log? ( J+Iog2(8x2) 8

25) logs x + log, x.log,( x— 1) + 2= 3.log x+ 2log( x- ) 26) 2(log, x)° = log, x.IogG(\/ X+ 1- )
27) log, [Iogz(s" + ]ﬂ >-1
2

28) Iogz(x2+x+1)+ Iogz(xz— x+]): Iogz( X+ X+ ])+ Iogz( X- X+ ;l
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