Mét sè d¹ng to¸n vÒ luü thõa

 trong ch­¬ng tr×nh to¸n 6

-------
 

I- lý thuyÕt:

Dùa vµo mét sè kiÕn thøc sau: 

1) §Þnh nghÜa luü thõa. 

2) C¸c phÐp tÝnh vÒ luü thõa 

3) Ch÷ sè tËn cïng cña mét luü thõa. 

4) Khi nµo th× hai luü thõa b»ng nhau ? 

5) TÝnh chÊt cña ®¼ng thøc, bÊt ®¼ng thøc. 

6) TÝnh chÊt chia hÕt. 

7) TÝnh chÊt cña  nh÷ng d·y to¸n cã quy luËt. 

8) HÖ thèng ghi sè. 

II- Bµi tËp: 

1. ViÕt biÓu thøc d­íi d¹ng mét luü thõa:
 a) Ph©n tÝch c¸c c¬ sè ra thõa sè nguyªn tè.

Bµi 1:  ViÕt biÓu thøc sau d­íi d¹ng mét luü thõa ( b»ng nhiÒu c¸ch nÕu cã). 

a) 410 . 815                               b) 82 . 253
Bµi gi¶i:

a) 410.  815  = (22)10  . (23)15 = 220 . 245  = 265 

Ta thÊy  265  = (25)13   = 3213 


   265  = (213)5    = 81925
VËy ta cã 3 c¸ch viÕt lµ: 


410 . 815     = 265

410 . 815     = 3213


410 . 815     = 81925

b) 
82 . 253      = (23)2  . (52)3  = 26. 56 = 106
Ta thÊy  106  = (102)3   = 1003

    106   = (103)2   = 10002
VËy ta cã 3 c¸ch viÕt lµ: 


82 .  253 
=  106

82 .  253 
=  1003

82 .  253 
=  10002


b) Nhãm c¸c thõa sè mét  c¸ch thÝch hîp.

 Bµi 2   ViÕt biÓu thøc sau d­íi d¹ng mét luü thõa. 



( 2a3x2y) . ( 8a2x3y4)   . ( 16a3x3y3) 

Bµi gi¶i:


 
( 2a3.x3y ) . (8a2x3y4) . ( 16a3x3y3) 


= (2.8.16) (a3. a2. a3) . ( x2x3 x3) . (y.y4.y3) 


= 28 .a8. x8. y8 = (2axy)8

Bµi 3:   Chøng tá r»ng mçi tæng ( hiÖu) sau ®©y lµ mét sè chÝnh ph­¬ng. 


a)  32   + 42

b) 132  -52 


c) 13 + 23 + 33 + 43
Bµi gi¶i:


 a)  32  + 42  = 9 + 16 = 25 = 52

b) 132  - 52   = 169  - 25 = 144 = 122

c) 13  + 23 + 33  + 43  = (1 + 2 + 3 + 4)2  = 102


2- T×m ch÷ sè tËn cïng cña mét luü thõa. 


* Luü thõa cã c¬ sè tËn cïng ®Æc biÖt ( x, y, (N) 
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Bµi 1:  T×m ch÷ sè tËn cïng cña c¸c luü thõa sau:


a) 42k ;  42k + 1.


b) 92k ;  92k + 1      ( k ( N()

                                                    Bµi gi¶i:

a) Ta cã: 


42k = (42)k = 
[image: image8.wmf](
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42k + 1 = (42)k .4 = 
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b) T­¬ng tù ta cã:  

92k = 
[image: image10.wmf]1
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92k + 1 = 
[image: image11.wmf]9
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Bµi 2: T×m ch÷ sè tËn cïng cña c¸c luü thõa sau.


a) 22005; 32006

b) 72007 ; 82007 

Bµi gi¶i:
a) Ta cã:

22005 = (24)501 . 2 = 
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32006 = (34)501 . 32 = 
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b) Ta cã:
         72007 = (74)501 . 73 = (
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82007   = (84)501   . 83 = (
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3. TÝnh gi¸ trÞ biÓu thøc:

 a) TÝnh theo quy t¾c thùc hiÖn phÐp tÝnh:

 Bµi 1:  TÝnh gi¸ trÞ biÓu thøc sau. 



33 . 9  - 34 . 3 + 58. 50   - 512 : 252 

Bµi gi¶i:



   33 . 9 - 34. 3  + 58 . 50  - 512 : 252


= 35 - 35 + 58- 58    = 0 


b) Sö dông tÝnh chÊt phÐp tÝnh.


Bµi 1:  TÝnh gi¸ trÞ biÓu thøc sau mét c¸ch hîp lý nhÊt.


A  = ( 256 + 156 - 106 ) : 56

B = 9 !  - 8 ! - 7 ! . 82
Bµi gi¶i:

       A = ( 256  + 156  - 106  ) : 56
           = ( 25: 5 )6 + ( 15 : 5)6 - (10:5) 6

= 56   + 36  - 26

= 15625  + 729 - 64  = 16290 

      B = 9 !  -8 !  - 7! .82

= 8 !  ( 9-1) - 8 ! 8 


= 8 ! . 8 - 8! .8 = 0 


c) BiÓu thøc cã tÝnh quy luËt.

Bµi 1:    TÝnh tæng. 


A = 1 + 2 + 22+...+ 2100

B = 3 - 32 + 33  - ...    - 3100
Bµi gi¶i:


       A  = 1 + 2 + 22 + ...+ 2 100

=> 2A = 2 + 22 + 23 + ...+ 2101 


=> 2A - A = (2 + 22 + 23 + ...+ 2101 ) – (1 +2 + 22+ ...+2100) 

VËy
A = 2101  - 1 


B = 3 - 32  - 33  - ...- 3100

=> 3B = 32  - 33  + 34  - ...- 3101 

B + 3B  = (3 - 33 + 33) - ...- 3100)  + ( 32 - 23 +34 - ... - 3101)


4B = 3 - 3101
VËy
B = ( 3- 3101) : 4
    Bµi 2: TÝnh tæng 


a)  A  = 1 + 52 + 54 + 56 + ...+ 5200 


b) B = 7 - 74 + 74 -...+ 7301 

Bµi gi¶i:


a) A = 1 + 52 + 54 + 56 + ...+ 5200

25 A = 52 + 54+ ...+ 5202 


25 A  - A  = 5202  - 1 

VËy
A = ( 5202  -1) : 24 


b) T­¬ng tù
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Bµi 3:   TÝnh 
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Bµi gi¶i:
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Bµi 3:   TÝnh 

A  = 
[image: image45.wmf]1
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Bµi gi¶i:

BiÕn ®æi mÉu sè ta cã: 

2530  + 2528 + 2526 +...+252  + 1 

= (2528 + 2524 + 2520 + ...+1)+ ( 2530 + 2526 +2522+...+252) 

= (2528 + 2524+ 2520+...1) +252. (2528+ 2526+ 2522+ ...+ 1) 

= (2528+ 2524 + 2520+ ...+1) . (1 + 252) 

VËy  A  = 
[image: image46.wmf]2
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d)  Sö dông hÖ thèng ghi sæ - c¬ sè g. 

Bµi 1:  TÝnh 

A = 6 107 + 5.105+ 4.103+2.10 

B = 12. 108 + 17.107 + 5.104 + 3 

Bµi gi¶i:

A = 6.107  + 5.105 + 4.103  + 2.10

 = 6.107 + 0.106 + 5.105 + 0.104 + 4.103+ 0.102+ 2.10 + 0.100
= 60504020

B = 12.108  + 17 .107 + 5.104 + 3 

= (10+2) .108+ ( 10 +7).107+5.104 + 3 

= 109  + 2.108 + 108 + 7.107 + 5.104 + 3 

= 109 + 3.108  + 7.107+ 0.106+ 0.105 + 5.104 +0.103 + 0.102 + 0.101+3.100
= 1370050003. 

4. T×m x 

a) §­a vÒ cïng c¬ sè ( sè mò)

Bµi1: T×m x
[image: image48.wmf]Î

N biÕt

a)   4x  = 2x+1 
b)   16 = (x -1)4
Bµi gi¶i:

a)  4x    = 2x + 1 

(22)x   = 2 x + 1 

22x  = 2x+ 1 

2x  = x +1 

2x- x = 1 


x = 1 

b) 16 = ( x -1)4
24 = (x -1)4
2= x - 1 

x = 2+1 

x = 3 


Bµi 2:  T×m x
[image: image49.wmf]Î

N   biÕt 


a)  x10   = 1x

b) x10  = x 


c) (2x -15)5  = ( 2x -15)3

d)  x2<5

         Bµi gi¶i:


a)  x10  = 1x


x10  = 110


x = 1 


b) x10 = x 


x10  - x = 0 


x.( x9 - 1) = 0 


Ta cã:  x = 0 hoÆc x9 -1 =0 



Mµ x9 -1 = 0 


x9  = 19


x = 1 


VËy x = 0 hoÆc x =1 


 c) (2x -15)5  = ( 2x -15)3
V× hai luü thõa b»ng nhau, cã c¬ sè b»ng nhau, sè mò kh¸c nhau ( (0) 


Suy ra  2x - 15 = 0  hoÆc 2x - 15 = 1 


+ NÕu 2x - 15 = 0 



x = 15 : 2 
[image: image50.wmf]Ï

 N ( lo¹i) 


+ NÕu 2x - 15 = 1 



2x = 15 + 1 



x = 8 


d) Ta cã x2  < 5 


vµ x2( 0 => x2 ( 
[image: image51.wmf]{

0; 1 ; 2 ; 3 ; 4 
[image: image52.wmf]}



MÆt kh¸c x2 lµ sè chÝnh ph­¬ng nªn 


x2 ( 
[image: image53.wmf]{

 0 ; 1; 4 
[image: image54.wmf]}

 hay x2 ( 
[image: image55.wmf]{

 02  ;  12 ; 22 
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x (  
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 Dùa vµo bµi tËp SGK líp 6 

Bµi 4:    T×m x ( N biÕt  
 a)  13   + 23   + 33  + ...+ 103 = ( x +1)2
b) 1 + 3 + 5 + ...+ 99 = (x -2)2
Bµi gi¶i:

a) 13   + 23   + 33  + ...+ 103  = (x +1)2
( 1+ 2 + 3+...+ 10)2  = ( x +1)2

552   = ( x +1) 2

55 = x +1 


x = 55- 1 


x = 54 

b) 1 + 3 + 5 +...+ 99  = ( x -2)2 
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502  = ( x -2 )2

50 = x -2 


x = 50 + 2 


x = 52 


( Ta cã: 1 + 3 + 5+ ...+ ( 2n+1) = n2) 

Bµi 5:   T×m 1 cÆp
 x ; y ( N tho¶ m·n 


73   = x2  - y2

Ta thÊy: 
73  = x2   - y2

( 13  + 23  + 33 +...+73) - (13+ 23+ 33+...+ 63) = x2 - y2

(1+ 2 + 3 + ...+ 7)2 - (1 + 2 + 3 +...+ 6)2  = x2 - y2


282   - 212  = x2  - y2

VËy 1 cÆp x; y  tho¶ m·n lµ: 



x = 28; y = 21 


b) Sö dông  ch÷ sè tËn cïng cña mét luü thõa.

Bµi 1:   T×m x ; y ( N* biÕt. 


x2  = 1  !  + 2 !  + 3 !  + ...+ y! 

Bµi gi¶i:


Ta thÊy x2  lµ mét sè chÝnh ph­¬ng 


Cã ch÷ sè tËn cïng lµ 1 trong c¸c ch÷ sè 0 ; 1 ; 4 ; 5 ; 6 ; 9 


Mµ: 


+ NÕu y = 1 


Ta cã  x = 1 ! = 12  ( TM) 


+ NÕu y = 2 


Ta cã: x2  = 1 ! + 2! = 3 ( Lo¹i) 


+ NÕu y = 3 


Ta cã: x2  = 1 ! + 2 ! + 3 ! = 9 = 32  ( TM) 




x = 3 


+ NÕu  y = 4 


Ta cã:  x2  = 1 ! + 2 ! + 3 ! + 4 ! = 33  ( lo¹i ) 


+ NÕu y ( 5 


Ta cã: 


x2   = ( 1 ! + 2 ! + 3 ! + 4 ! ) + ( 5! + 6! + ...y! ) 


=
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VËy  x = 1   vµ y = 1 

         x = 3  vµ y = 3 

Bµi 2:   T×m x ( N* biÕt. 

A  =      111....1  
     -
 777 ...7     lµ sè chÝnh ph­¬ng 


 2 x ch÷ sè 1           x ch÷ sè 7 

Bµi gi¶i:

+ NÕu x = 1 

Ta cã:   A  = 11  - 7  = 4 = 22 (TM) 

+ NÕu x > 1 

Ta cã  A   = 111...1  
-  777...7  
= 
[image: image63.wmf]34
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    2x ch÷ sè 1           x ch÷ sè 7    mµ 
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Suy ra A kh«ng ph¶i lµ sè chÝnh ph­¬ng ( lo¹i) 


VËy x = 1 


c)   Dïng tÝnh chÊt chia hÕt


Bµi 1:  T×m x; y (N biÕt: 



35x   + 9   = 2. 5y

*)NÕu x = 0 ta cã: 

350   + 9 = 2.5y 


 10 = 2.5y 

  
 5y  = 5 


 y =1 

*) NÕu x >0 



+ NÕu y = 0 ta cã:  35x  + 9 = 2.50




35x  + 9 = 2 ( v« lý) 



+ NÕu y > 0 ta thÊy: 



35x   + 9  (  5 v×   ( 35x (  5 ; 9 (   5 ) 



Mµ 2. 5y   (  5 

( v« lý v×  35x  + 9  = 2.5y) 


VËy x = 0 vµ y = 1 


Bµi 2:  T×m a; b ( Z biÕt. 


( 2a + 5b + 1 ) (2(a( + a2 + a + b )  = 105 

Bµi gi¶i:

*) NÕu a = 0  ta cã: 


( 2.0 + 5b + 1) . (2101 + 02  + 0 + b)  = 105 


(5b + 1) . ( b + 1) = 105 


Suy ra  5b + 1 ; b + 1 ( ¦ (105) mµ ( 5b + 1)( 5 d­ 1 


Ta ®­îc  5b + 1  = 21 


 b = 4 ( TM) 


*  NÕu a ( 0 


Ta thÊy ( 2a + 5b + 1) . ( 2(a( + a2 + a + b) = 105 


Lµ lÎ 


Suy ra  2a  + 5b + 1 vµ 2(a(  + a2 + a + b ®Òu lÏ  (*) 


+ NÕu a ch½n ( a (0 ) vµ 2(a(  + a2  +a + b lÎ 


Suy ra  b lÎ.Ta cã: 2a + 5b + 1 ch½n ( v« lý) 


+ NÕu a lÎ 


T­¬ng tù ta thÊy v« lý


VËy a = 0 vµ b = 4 


5. So s¸nh c¸c sè.

1) TÝnh: 


Bµi 1: So s¸nh 2 luü thõa sau: 



27   vµ 72
Bµi gi¶i:


 Ta cã: 

 27  = 128 





72  = 49 


V× 128 > 49 


nªn 27 > 72 


 2) §­a vÒ cïng c¬ sè ( hoÆc sè mò) 


Bµi 1:   So s¸nh c¸c luü thõa sau. 


 a)  95  vµ 273

 b) 3200  vµ 2300
Bµi gi¶i:


 a) Ta cã:   
95  = (32)5  = 310



273   = (33 )3  = 39

V×    310   > 39


nªn  95 > 273

b)  Ta cã:  3200   = (32)100   = 9100



2300  = (23) 100  = 8100



V× 9100 > 8100



nªn 3200  > 2300

3) Dïng sè trung gian. 


Bµi 1:  So s¸nh hai luü thõa sau: 



3111   vµ 1714
Bµi gi¶i:

Ta thÊy 3111  < 3211  = (25)11  = 255  (1) 



  1714 > 1614  = (24 )14  = 256   (2) 


Tõ (1) vµ (2)  311  < 255 < 256 < 1714

nªn                   3111  < 1714

Bµi 2:  T×m xem 2100  cã bao nhiªu ch÷ sè trong c¸ch viÕt ë hÖ thËp ph©n 

Bµi gi¶i:


Muèn biÕt 2100 cã bao nhiªu ch÷ sè trong c¸ch viÕt ë hÖ thËp ph©n ta so s¸nh 2100  víi 1030 vµ 1031. 


 * So s¸nh 2100 víi 1030

Ta cã:  2100  = (210)10   = 1024 10

1030   = (103)10   = 100010 


V× 102410  > 100010

nªn 2100  > 1030  (*) 


* So s¸nh 2100  víi 1031

Ta cã:  2100  = 231 . 269  = 231 . 263 . 26


= 231  . (29)7  . (22)3   = 231 .5127 . 43  (1) 


1031   = 231 . 531   = 231 . 528. 53 = 231  (54 )7 . 53


= 231 . 6257. 53  (2) 

Tõ (1) vµ (2) ta cã: 


231  . 5127  . 43 < 231 . 5127 . 53
Hay 2100 < 1031  ( **) 

Tõ (*),( **) ta cã: 


1031    

< 
2100 
 
<   1031
  Sè cã 31 ch÷ sè nhá nhÊt                  
Sè cã 32 ch÷ sè nhá nhÊt 

Nªn 2100  cã 31 ch÷ sè trong c¸ch viÕt ë hÖ thËp ph©n. 

Bµi 3:  So s¸nh A vµ B biÕt. 

a)  A = 
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B  = 
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c)  A = 
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  ;     B  = 
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Bµi gi¶i:

     A = 
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Nªn  19A  = 
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nªn 19B  = 
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Suy ra 1 + 
[image: image81.wmf]5

19

90

31

+

 > 1 + 
[image: image82.wmf]5

19

90

32

+


Hay 19A > 19B 

Nªn A > B 

b) A = 
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nªn 22  . A  =  
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nªn  22.B  = 
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2

)

3

2

.(

2

22

20

2

-

-

  = 
[image: image89.wmf]3

2

12

2

22

22

-

-

 = 1- 
[image: image90.wmf]3

2

9

22

-


V× 
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Hay 22 A < 22 B

Nªn A < B 

c) Ta cã: 
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nªn  A > B 

6. Chøng minh: 

1) Nhãm c¸c sè mét c¸ch thÝch hîp.

Bµi 1:   Cho A = 1 + 3 +32 +...+311

 Chøng minh: 

a)  A ∶ 13

b)  A  ∶ 40

Bµi gi¶i:

a) A  = 1 + 3 + 32 + 33  + ...+ 311

=  1+3 + 32) + (33+ 34+ 35) + ...+ (39+ 310+ 311) 

= ( 1+ 3 +32) + 33 . (1 +3 + 32) + ...+39. (1 + 3 + 32) 

= 13   +  33   . 13  + ...+ 39  . 13 

= 13. ( 1+ 33  + ... + 39 ) ∶ 13 

Hay  A  ∶ 13 

b) A = 1 + 3 + 32 + 33  + ...+ 311
= ( 1 + 3 + 32+ 33) + (34 + 35 +36 + 37)+ (38 + 39+ 310 + 311) 

= ( 1 + 3 + 32+ 33) + 34. (1 + 3 + 32+ 33) + 38(1 + 3 + 32+ 33) 

= 40   + 34 . 40 + 38 . 40 

= 40 . ( 1 + 34 + 38)   ∶  40 

Hay  A ∶  40 

2) Thªm bít mét  l­îng thÝch hîp.

 Bµi 1:   Cho 10k   - 1 ∶ 19 ( k ( N) 

Chøng minh: 

a)  102k    - 1  ∶ 19 

b) 103k  - 1 ∶ 19 

Bµi gi¶i:

a) Ta cã: 

102k - 1   = ( 102k - 10k) + (10k - 1)

= 10k  . ( 10k  - 1) + ( 10k  - 1) 

= (10k - 1). ( 10k  + 1)  ∶ 19 v× 10k  -1 ∶ 19

 b) 103k  - 1 = ( 103k  - 102k ) + (102k - 1) 

V× 10k  - 1 ∶  19 

102k  - 1 ∶ 19  ( theo c©u a ) 

3) Dïng ch÷ sè tËn cïng cña luü thõa ®Æc biÖt: 

Bµi 1:   Cho n (N ; n > 1  

Chøng minh: 
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Bµi gi¶i:
V× n > 1 nªn 2n  ∶  4 

Suy ra  2n  = 4k   ( k (N *) 

Ta cã: 
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