 Chuyªn ®Ò 2 : Ph­¬ng tr×nh mò vµ ph­¬ng tr×nh  l«garÝt

A. Ph­¬ng tr×nh mò.

   I.   C¸c d¹ng ph­¬ng tr×nh c¬ b¶n th­êng gÆp

   1.  Ph­¬ng tr×nh d¹ng    
[image: image1.wmf]  a f(x) = b  ( 1)    ( 0 < a 
[image: image2.wmf]¹

1 )

       - NÕu  b 
[image: image3.wmf]£

 0   ph­¬ng tr×nh v« nghiÖm

       - NÕu  b > 0   (1)  
[image: image4.wmf]Û

 f(x) = loga b 

  VD1 : Gi¶i ph­¬ng tr×nh : 32x -1 = 6 ( 1)

              Gi¶i: (1) 
[image: image5.wmf]Û

 2x -1 = log36

                             
[image: image6.wmf]Û

  2x = 1 + log36

                             
[image: image7.wmf]Û

   x = 1 +
[image: image8.wmf]2

1

log32

   2. Ph­¬ng tr×nh d¹ng   af(x)  =  ag(x)   (2)    ( 0 < a 
[image: image9.wmf]¹

 1)

                               (2) 
[image: image10.wmf]Û

  f(x) = g(x)   

   VD2 :  GPT              
[image: image11.wmf]5
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[image: image12.wmf]125
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                 Gi¶i :
( 1)   
[image: image13.wmf]Û

 
[image: image14.wmf]5
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   = 5-3x + 3


                                    
[image: image15.wmf]Û

 x2 -1 = -3x + 3

                                    
[image: image16.wmf]Û

 x2 + 3x - 4 = 0  
[image: image17.wmf]Û
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  3. Ph­¬ng tr×nh d¹ng : [ f(x) ]g(x) = [ f(x)]h(x)  (3)

                        (3) 
[image: image19.wmf]Û
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VD3   : Gi¶i c¸c ph­¬ng tr×nh:

          a,    xx + 1  = 
[image: image21.wmf]x
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                      b, 
[image: image22.wmf]
[image: image23.wmf](
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          c,    
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[image: image25.wmf](

)

1

2

4

2

1

+

+

-

-

x

x

x


 4. Ph­¬ng tr×nh d¹ng:    af(x) = bg(x) (4)  ( 0< a, b 
[image: image26.wmf]¹

1)

                                     (4) 
[image: image27.wmf]Û

 f(x) = g(x)logab

 VD4: GPT      
[image: image28.wmf]2

2

x

 = 3x - 1
 II. C¸c ph­¬ng ph¸p gi¶i ph­¬ng tr×nh mò

1. Ph­¬ng ph¸p biÕn ®æi ®­a vÒ c¸c PT c¬ b¶n

Bµi tËp: Gi¶i c¸c ph­¬ng tr×nh sau

1.  
[image: image29.wmf])
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2. 182x.2-2x.3x+1 = 3x –1                               4. 
[image: image31.wmf]÷
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2.Ph­¬ng ph¸p ®Æt Èn phô hoµn toµn.

Bµi TËp:  Gi¶i c¸c ph­¬ng tr×nh sau:

1.    ( 2 + 
[image: image32.wmf]3

 )x + ( 2 - 
[image: image33.wmf]3

)x = 4   ( §HTH.HCM- 94)  

2.     125x + 50x = 23x + 1               ( §HQGB-98)

3.       25x + 10x  = 22x + 1               ( HVNH-98)

4.     8x + 18x  = 2.27x                   ( §HQG-97)

5.     ( 5 - 
[image: image34.wmf]21

)x + ( 5 + 
[image: image35.wmf]21

)x  = 2x + 3  ( §HQG-D-97)         

6. ( 2 + 
[image: image36.wmf]3

 )x + ( 7 + 4
[image: image37.wmf]3

).( 2 - 
[image: image38.wmf]3

)x = 4.( 2 + 
[image: image39.wmf]3

) ( §HNNHN-98)

7. 
[image: image40.wmf]1
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       (HVQHQT-D-99)

8. 43 + 2cosx - 7.41 + cosx - 2  = 0

9. (
[image: image41.wmf]3
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)cosx + (
[image: image42.wmf]3
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-

)cosx = 4   (§HLuËt-99)

10.  6.4x - 13.6x + 6.9x = 0            (§HBD-A-2001)

11.   32x + 1 = 3x + 2 + 
[image: image43.wmf]3
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12.  (cos72o)x  + (cos36o)x  = 3.2-x
13. 23x -  6.2x - 
[image: image44.wmf]2
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  + 
[image: image45.wmf]2
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x

  =  1     (§HYH N-2000)

14. Cho ph­¬ng tr×nh : 4x - 4m( 2x -1) = 0 

a. Gi¶i PT víi m = 1.

b. Víi gi¸ trÞ nµo cña m th× PT cã nghiÖm.  (§HNN-97)

15. Cho ph­¬ng tr×nh: 4x - m.2x + 1 + 2m  = 0

a. Gi¶i PT khi  m = 2

b. T×m  m ®Ó PT cã hai nghiÖm ph©n biÖt x1, x2 sao cho x1 + x2 = 3

16.(§H Ngo¹i th­¬ng-98). T×m  m ®Ó PT sau cã bèn nghiÖm ph©n biÖt:

                                           
[image: image46.wmf]1
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17.(§HNN-2000) . T×m  m ®Ó PT sau cã hai nghiÖm tr¸i dÊu:

                                (m + 3).16x + ( 2m -1).4x + m + 1 = 0

18.(§H§L-99) . Cho PT: (
[image: image47.wmf]5

+ 1)x
[image: image48.wmf]+ a.( 
[image: image49.wmf]5

 - 1)x  = 2x
a. Gi¶i PT khi  a = 
[image: image50.wmf]4

1


b. T×m mäi gi¸ trÞ cña  a  ®Ó PT cã ®óng mét nghiÖm.

19.(§HGTVT-95). CMR kh«ng cã gi¸ trÞ nµo cña tham sè m ®Ó ph­¬ng tr×nh                         sau cã hai nghiÖm tr¸i dÊu: m.4x + (2m +3).2x - 3m + 5 = 0.

20.(§HBK-90) .X¸c ®Þnh tÊt c¶ c¸c gi¸ trÞ cña tham sè  a  ®Ó ph­¬ng tr×nh sau cã 4 nghiÖm ph©n biÖt: 
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3.Ph­¬ng ph¸p ®Æt Èn phô kh«ng hoµn toµn:

· Th­êng ®­îc ¸p dông ®èi víi PT võa cã Èn ë hµm sè mò vµ võa chøa Èn ë hÖ sè 

VD1: Gi¶i PT : 9x + 2(x- 2).3x + 2x - 5 = 0 (1)  (§H Th­¬ng m¹i- 95)

         Gi¶i :  §Æt  t = 3x  ( t >0) ta ®­îc PT : t2 + 2(x - 2).t + 2x - 5 = 0 (2)  

                    Coi PT(2) lµ PT bËc hai Èn  t  cã  
[image: image52.wmf]D
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 = (x -3)2  
[image: image53.wmf]Þ
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· Víi  t = 5 -2x ta cã  3x = 5 - 2x (3) .Ta thÊy VT(3) lµ hµm ®ång biÕn  trªn R cßn VP(3) lµ hµm  nghÞch biÕn trªn R , do ®ã PT(3) cã kh«ng qu¸ 1 nghiÖm.MÆt kh¸c ta thÊy x = 1 lµ nghiÖm cña (3).VËy (3) cã nghiÖm duy nhÊt x = 1 do ®ã PT(1) cã nghiÖm duy nhÊt lµ x = 1.

Bµi tËp: Gi¶i c¸c PT sau:

1. 25x -2.(3 - x).5x + 2x - 7 = 0  ( §HTCKT –97)

2.  4x  + (2x - 5).2x + 6x - 24 = 0

4.Ph­¬ng ph¸p biÕn ®æi ®­a vÒ ph­¬ng tr×nh tÝch.

VD: Gi¶i ph­¬ng tr×nh: 8.3x + 3.2x  = 24 + 6x  (1)    (§HQG-D-2000)

Gi¶i: (1) 
[image: image55.wmf]Û

  8(3x - 3) -  2x.(3x - 3) = 0

               
[image: image56.wmf]Û

    (3x - 3).(8  -  2x)  = 0

               
[image: image57.wmf]Û
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Bµi tËp: Gi¶i c¸c PT sau:

1.   12.3x  + 3.15x - 5x +1 = 20      (§H HuÕ-D-2001)

  2.    x2.2x +1 + 2
[image: image60.wmf]2
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x

  = x2.2
[image: image61.wmf]4
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 + 2x – 1
3. 52x +1 + 7x +1 - 175x - 35 = 0

5.C¸c ph­¬ng ph¸p kh«ng mÉu mùc
· Sö dông 2 ph­¬ng ph¸p chÝnh sau:

     +)  Sö dông tÝnh ®¬n ®iÖu cña hµm sè

     +)   §¸nh gi¸ c¶ hai vÕ

· Ta sö dông c¸c kÕt qu¶ sau:


[image: image62.wmf]·

 XÐt PT  f(x) = a (1) cã tËp x¸c ®Þnh lµ D ( a lµ h»ng sè). NÕu trªn D mµ f(x)  ®¬n ®iÖu th×  nÕu (1) cã nghiÖm trªn D th× nghiÖm ®ã lµ duy nhÊt .

      
[image: image63.wmf]·

 XÐt PT  f(x) = g(x) (2) cã tËp x¸c ®Þnh lµ D. NÕu f(x) vµ g(x) cã tÝnh          

®¬n ®iÖu ng­îc nhau ë trªn D th× PT(2) nÕu cã nghiÖm trªn D th× nghiÖm  ®ã lµ duy nhÊt trªn  D.

Bµi tËp: Gi¶i c¸c ph­¬ng tr×nh sau:

1. 3x = -x + 4                                                                                             

2. 2x  = 1 + 
[image: image64.wmf]3
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x

     ( §H KiÕn tróc TP.HCM-95)

3. (
[image: image65.wmf]2
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)x + (
[image: image66.wmf]2
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)x  = (
[image: image67.wmf]5

)x    (HVQHQT-97)

4. 3x + 4x = 5x 

5. 
[image: image68.wmf]x
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6. 2x + 2-x +2 = 4x -x2
7. 
[image: image69.wmf](
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8. 4sinx - 21 + sinx.cos(xy) + 
[image: image70.wmf]2

y

 = 0

B: Ph­¬ng tr×nh l«garit.

I. C¸c ph­¬ng tr×nh c¬ b¶n

1.  Ph­¬ng tr×nh d¹ng :           logaf(x)  = b  (1)  

(1) 
[image: image71.wmf]Û

 f(x) = ab
2.  Ph­¬ng tr×nh d¹ng : logaf(x)  = logag(x)   ( 2)    (0< a 
[image: image72.wmf]¹

1)

                             (2) 
[image: image73.wmf]
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3.Ph­¬ng tr×nh d¹ng:   logf(x)g(x) = logf(x)h(x)  (3)

                  (3)  
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4.Ph­¬ng tr×nh d¹ng:  logaf(x) = logbg(x)    (0 < a
[image: image78.wmf]1
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· C¸ch gi¶i:  §Æt  t = logaf(x)  
[image: image79.wmf]ï
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[image: image80.wmf]Þ

 ph­¬ng tr×nh Èn  t

Bµi tËp : Gi¶i c¸c ph­¬ng tr×nh sau:

1. log3(x2 + 4x + 3) = 1

2. log3( x2 - 5x +6) - log3(x - 3) = 0

3. log3(3x - 8)  = 2 - x

4. log2(152 + x3 ) = 3log2( x + 2)

5. log2x - 1
[image: image81.wmf]1
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6. logx +1(x2 + x - 6)2  = 4

7. logx + 3
[image: image82.wmf]÷
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[image: image83.wmf]2

1


8. log2( 1 + 
[image: image84.wmf]x

) = log3x

9. log2(1 + 
[image: image85.wmf]3

x

 ) = log7x

II. C¸c ph­¬ng ph¸p gi¶i PT l«garit.

1. Ph­¬ng ph¸p ®Æt Èn phô.

VD: Gi¶i ph­¬ng tr×nh:  log2(4x + 1 + 4).log2(4x + 1) = 
[image: image86.wmf]8
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 (1                                                                                                                    

Gi¶i:   (1)  
[image: image87.wmf]Û

     log24(4x + 1) . log2(4x + 1)  = 3

          
[image: image88.wmf]Û

  [ 2 + log2(4x + 1) ].log2(4x + 1)  = 3

          §Æt  t = log2(4x + 1), ta cã PT:     (t + 2).t = 3

                                            
[image: image89.wmf]Û

   t2  +  2t  - 3 = 0  
[image: image90.wmf]Û

   
[image: image91.wmf]ê

ë

é

-

=

=

3

1

t

t


                                           - Víi  t = 1 
[image: image92.wmf]Þ

  log2(4x + 1 ) = 1

                                                            
[image: image93.wmf]Û

    4x + 1 = 2

                                                            
[image: image94.wmf]Û

    4x   = 1  
[image: image95.wmf]0
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                                            - Víi  t = -3 
[image: image96.wmf]Þ

 log2(4x + 1) = -3

                                                                 
[image: image97.wmf]Û

  4x + 1 = 
[image: image98.wmf]8
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  (v« nghiÖm)

2. Ph­¬ng ph¸p l«garit ho¸.

VD: Gi¶i c¸c ph­¬ng tr×nh sau:

1.   
[image: image99.wmf]x
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2.    xlgx   =  1000x2     

3. 
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4. 
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3. Ph­¬ng ph¸p ®Æt Èn phô kh«ng hoµn toµn.                                        
VD: Gi¶i c¸c ph­¬ng tr×nh sau:

1. (x + 2)
[image: image103.wmf]0
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2. 
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4 .Ph­¬ng ph¸p kh«ng mÉu mùc.
 VD: Gi¶i c¸c ph­¬ng tr×nh sau:

1. log2(2 - x2)  + log3(3 - x2)  + log4(4 - x2)  = x2 - 4x +7 

2. 22x +1 + 23 - 2x   = 
[image: image105.wmf])
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3. log3(x2 + x +1) - log3x = 2x - x2  

4.   lg(x2 - x - 12)   + x = lg(x + 3) + 5  
Bµi tËp tæng hîp                                                                                                                             

Gi¶i c¸c ph­¬ng tr×nh sau:

1.   log5x  + log3x = log53.log9225      (§HYHN-1999)

2.   2lg(x - 1) = 
[image: image106.wmf]2
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.lgx5 - lg
[image: image107.wmf]x

               (§H-1970)

3.   2
[image: image108.wmf])
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         (§HXD –1998)

4.   logx +3(3 - 
[image: image109.wmf]x
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 )  = 
[image: image110.wmf]2
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             ( §HQG-96)

5.  log2(x2 + 3x + 2) + log2(x2 + 7x + 12) = 3 + log23  (§HQG-A-98)

6.   log5(5x -1).log25(5x + 1  - 5)  =  1        ( §HSP Hµ Néi 2 -98)

7.   loga(ax).logx(ax)  =  
[image: image111.wmf])
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            (§HSP Vinh-98)

8.  log4(x + 1)2  + 2  = 
[image: image112.wmf]x
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  + log8(4 + x)3    (§HBK-2000)

9. log2(x2 - x + 1) + log2(x2 + x + 1) = log2(x4 + x2 + 1) + log2(x4 - x2 + 1)

                           (HVQHQT-D-2000)

10.   lg4(x - 1)2  + lg2(x - 1)3  = 25    (§H Y Hµ Néi –2000)

11.   log4(log2x)  + log2(log4x) = 2      (§H Ngo¹i Ng÷-2000)

12. log27(x2 - 5x + 6)3 = 
[image: image113.wmf]2
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  + log9(x - 3)2  (HVCTQG-2001)

13. 
[image: image114.wmf]2
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(§HTS-2001)

14.   log2(log3x)  = log3(log2x)      (§H Ngo¹i Th­¬ng HN-95)

15. log2(x - 
[image: image115.wmf]1
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).log3(x + 
[image: image116.wmf]1
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)  = log6(x - 
[image: image117.wmf]1
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) (HVKT MËtM·-99)

16. log5x  =  log7(x + 2)            (§HQGHN-B-2000)

17. log7x   =  log3(
[image: image118.wmf]x

 + 2 )        (§H KiÕn Tróc – 2000)

18.  log2x  + 2log7x  = 2 + log2x.log7x    (HVNH-2001)

19. log2(3x - 1) + 
[image: image119.wmf]2
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  = 2 + log2(x + 1)    (§HAN –2001)

20.  
[image: image120.wmf]3
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            (HVCNBCVT-99)

21.  log3x + 7(9 + 12x + 4x2) + log2x + 3(6x2 + 23x + 21) = 4 ( §HKTQD-2001)

22.  log4(x - 
[image: image121.wmf]1
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).log5(x + 
[image: image122.wmf]1
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D:     BÊt ph­¬ng tr×nh l«garit.

I) C¸c bÊt ph­¬ng tr×nh c¬ b¶n

1)      BÊt ph­¬ng tr×nh d¹ng           
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