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                      _miPÒ12
 C¨£õhzøuU PØ£uß ‰»® }[PÒ

 ² Á¾UPøÍ¨ ö£¸USuÀ, Á¾UPøÍ ÁSzuÀ, Á¾Âß Á¾ BQ¯ JÆöÁõ¸ 

\¢uº¨£zxUS•›¯ _mi ÂvPøÍ AÔ¢xöPõÒÁuØS®

 ² ÷©ØSÔzu  _mi ÂvPøÍ¨ £¯ß£kzv Am\µPouU ÷PõøÁPøÍa 

_¸USÁuØS®

 ²  §a]¯a _miø¯²® ©øÓa _miø¯²® AÔ¢xöPõÒÁuØS® AÁØÖUS›¯ 

Am\µPouU ÷PõøÁPøÍa _¸USÁuØS®

 ÷uøÁ¯õÚ BØÓÀPøÍ¨ ö£ÖÃºPÍ. 

_miPÒ

}[PÒ CuØS •ßøÚ¯ ÁS¨¦PÎÀ 21, 22, 23  ÷£õßÓ GsPÎß Á¾UPÒ 

£ØÔU PØÖÒÏºPÒ AÁØÔß ö£Ö©õÚ[PøÍ CÆÁõÖ Põn»õ®.  

21 = 2
22 = 2  2 = 4  
23 = 2  2  2 = 8.  ..  ..  .

CÆÁõ÷Ó, x1, x2, x3  ÷£õßÓ Am\µPouU SÔ±kPøÍU öPõsh Á¾UPÒ 

£ØÔ²® PØÖÒÏºPÒ. AÁØøÓ²® R÷Ç EÒÍÁõÖ Â›zx GÊu»õ®.  

  
x1 = x
x2 = x  x  
x3 = x  x  x. .. .. .

CÆÁõ÷Ó GsPÎÚx® Am\µPou EÖ¨¦PÎÚx® Á¾UPÒ 

ö£¸UP¨£mi¸US®÷£õx® AÁØøÓ Â›zx GÊx® •øÓø¯ }[PÒ 

PØÖÒÏºPÒ. Euõµn©õP 

52 a3 b2 = 5  5  a  a  a  b  b GÚ GÊu»õ®. 

CÆÁõ÷Ó (xy)2  GßÝ® ÁiÁzv»õÚ J¸ ö£¸UPzvß Á¾øÁ x2 y2  GÚ 

Á¾UPÎß ö£¸UP©õPU Põmh •i²® GÚÄ® 
x
y

2

 GßÝ® ÁiÁzv»õÚ 

J¸ ÁSzu¼ß Á¾øÁ x
y

2

2  GÚU Põmh •i²® GÚÄ® PØÖÒÏºPÒ. 

CÆÂh¯[PøÍ ÷©¾® {øÚÄTºÁuØSz uµ¨£mkÒÍ «mhØ £°Ø]°À 

Dk£kP. 
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«mhØ £°Ø]

1. ö£Ö©õÚzøuU PõsP. 

  (i)  25  (ii) (–3)2  (iii) (–4)2

 (iv) (2
3 )2

  (v) (–3)3  (vi) (–4)3

2. RÔmh Ch[PøÍ {µ¨¦P. 

     (i) (xy)2  = (xy)  ....     (ii) (pq)3    = ....  ....  ....
           = ....   ....  x  y          = p  q  ....  ....  ....  ....
           = x  x  ....  ....          = p  p  p  ...  ...  ....
           = x2  y2            = p3  q3

                                                                                              

       (iii) (2ab)2  =  ....  ....     (iv) 9p2q2 = ....2  p2  q2

               = ....   ....  a   ....   ....  b        = ....  ....  p  p  ....  ....
              = 2  2  ....  ....  ....  ....          = (3  p  q)  (....  ....  ....)
              = 4a2  b2           = (3pq)2

3. R÷Ç uµ¨£mkÒÍ JÆöÁõ¸ ÷PõøÁø¯²® ö£¸UP©õP Â›zx GÊxP. 

   (i)  2a2  (ii) 3x2y2  (iii) –5p2q
 (iv) (–3)5  (v) (ab)3  (vi) x4  y4

12.1 \©©õÚ AiPøÍ Eøh¯ Á¾UPøÍ¨ ö£¸USuÀ

23, 25 BQ¯Ú \©©õÚ Aiø¯ Eøh¯ Cµsk Á¾UPÍõS®.  

   23 = 2  2  2 GÚÄ®

 25 = 2  2  2  2  2  GÚÄ® Â›zx GÊu»õ®. 

C¢u Cµsk Á¾UPÎÚx® ö£¸UPzøu¨ ö£Ö÷Áõ®. 

 23  25 = (2  2  2)  (2  2  2  2  2)
    = 2  2  2  2  2  2  2  2
    = 28

23  CÀ 2  BÚx «sk® «sk® ‰ßÖ uhøÁPÐ®

25 CÀ 2 BÚx «sk® «sk® I¢x uhøÁPÐ® ö£¸UP¨£kÁuõÀ 

AøÁ Cµsk® ö£¸UP¨£k®÷£õx 2 BÚx «sk® «sk® (3 + 5 =) 8 
uhøÁPÒ ö£¸UP¨£kQßÓx. 

CuøÚ CÆÁõÖ GÊx»õ®. 

 23  25 = 23 + 5 = 28.
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AiPÒ \©ÚõPÄÒÍ Cµsk Á¾UPÒ ö£¸UP¨£k®÷£õx AÁØÔß _miPÒ 

Tmh¨£k®. Azxhß ö£Ó¨£k® Á¾Ä® A÷u Aiø¯U öPõsi¸US®. 

 

CuØ÷PØ£ x3  x5  Cß ö£¸UPzøu¨ ö£ØÖU öPõÒ÷Áõ®. 

x3, x5 BQ¯Ú J÷µ Ai°À C¸¨£uõÀ ö£¸UPzøu¨ ö£ÖÁuØSa _miPøÍU 

Tmh •i²®. 

 x3  x5   = x3 + 5

  = x8

CuøÚ J¸ _mi Âv¯õP CÆÁõÖ SÔ¨¤h»õ®. 

am  an   = am + n

CÆÂvø¯ GzuøÚ Á¾UPÐUS® Â›Ä£kzu»õ®. Euõµn©õP

am  an  ap = am + n + p   

÷PõøÁPøÍa _¸US®÷£õx CÆÂvø¯¨ £¯ß£kzx® •øÓø¯  

Euõµn[PÎß ‰»® £õº¨÷£õ®. 

Euõµn® 1    

_¸USP. 

(i) x2  x5  x (ii) a2  b2   a2  b3  (iii) 2x2  3x5  

 

(i) x2  x5  x  = x2 + 5 + 1  
            = x8

            

(ii) a2  b2  a2  b3  = a2  a2  b2  b3

         = a2 + 2  b2 + 3

             = a4  b5

             = a4 b5

             
(iii) 2x2  3x5   = 2  x2  3  x5 
    = 2  3  x2  x5 
      = 6x2 + 5

       = 6x7 

^x = x1 BøP¯õÀ&

Á¾UPøÍ¨ ö£¸USÁuØPõÚ _mi Âvø¯¨ £¯ß£kzvU R÷Ç uµ¨£mkÒÍ 

£°Ø]PÎÀ Dk£kP.

£°Ø] 12.1

1. öÁØÔh[PøÍ {µ¨¦P. 

      

(i) 25  22   = 2.... + .... 
       = 2....  

(ii) x4  x2   = x.... + ....    
              = x ....  

(iii) a3  a4  a   = a.... + .... + .... 
    = a ....  
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(iv) 5p3  3p  = 5  ....  3  ....
           = 15p .... + ....

            =15....  

(v) x2  y3  x5  y5   = x ....  x ....  y ....  y....

          = x .... + ....  y .... + .... 

          = x....  y....

2. {µÀ A  C¾ÒÍ JÆöÁõ¸ ÷PõøÁ°Úx® ö£¸UPzvØSa \©©õÚ 

÷PõøÁø¯ {µÀ  B  CÀ öu›¢x CønUP. 

          

x3  x7

x5  x2  x
x7  x
x2  x2  x6

x2  x3  x2  x

x7

x8 

x9  
x10 

A B

3' _¸UQ¨ ö£Ö©õÚzøuU PõsP. 

    (i)  34  33     (ii) 72  73  7    

4' _¸USP.                         
   (i)  x3  x6     (ii)  x2  x2  x2       
  (iii)  a3  a2  a4     (iv)  2x3   x5

   (v) 5p2  2p3     (vi) 4x2  2x  3x5

 (vii) m2  2n2  m  n  (viii) 2a2  3b2  5a  2b3

5' xm  xn = x8  GßÝ® \©ß£õk Esø©¯õÁuØS m, n BQ¯Ú GkUPzuUP Kº 

Gs ö£Ö©õÚa ÷\õi 3, 5 BS®. CÆÁõÖ Aø©¯zuUP ÷|º {øÓöÁs 

ö£Ö©õÚa ÷\õiPÒ AøÚzøu²® GÊxP. 

6' a2 +  a3 = a5 GßÝ® ÷PõøÁ ö£õ´¯õS® a Cß J¸ ö£Ö©õÚzøu²® 

ö©´¯õS® a Cß J¸ ö£Ö©õÚzøu²® u¸P.   

12.2 \©©õÚ AiPøÍ Eøh¯ Á¾UPøÍ ÁSzuÀ

\©©õÚ AiPøÍ²øh¯ Á¾UPøÍ¨ ö£¸US®÷£õx EÒÍx ÷£õßÖ ÁSUS® 

÷£õx® _miPÐUQøh°À öuõhº¦ JßÖ Eshõ GÚ¨ £õº¨÷£õ®. 

x5 ..  x2  Gß£øu x5

x2
  GÚÄ® GÊu»õ®. 
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A¨÷£õx x5

x2
 = x  x  x  x  x

x  x  

    

       = x  x  x
          = x3

...  x5

x2
 = x3 BS®. öuõSv°À EÒÍ Á¾Âß _mi 5 BPÄ® £Sv°À EÒÍ 

Á¾Âß _mi 2 BPÄ® C¸US®÷£õx ÁS¨£uõÀ QøhUS® Âøh°À  x  

Cß Ai°ß _mi 5 – 2 = 3  BS®. 

GÚ÷Á x5 ..  x2 = x5 – 2 
    = x3

GÚ C»SÂÀ _¸UP»õ®. 

    

AiPÒ \©ÚõPÄÒÍ Á¾UPøÍ ÁSUS®÷£õx _mi¯õÚx ÁS£kö©soß  

_mi°¼¸¢x ÁSUS® Gsoß _miø¯U PÈzx ö£Ó¨£k®. Azxhß 

ö£Ó¨£k® Á¾Ä® A÷u Aiø¯U öPõsi¸US®. 

am .. an = am – n

CxÄ® _miPÒ £ØÔ¯ J¸ Âv Gß£øu {øÚÂÀ øÁzv¸¨£x 

•UQ¯©õS®. ÷PõøÁPøÍa _¸USÁuØPõP AÆÂvø¯¨ £¯ß£kzx® 

•øÓø¯ Euõµn[PÎß ‰»® Bµõ´÷Áõ®. 

Euõµn® 1

_¸USP. 

(i) x5  x2 ..  x3  (ii) 4x8 ..  2x2  (iii) a
3  a2

a

   (x5  x2) ..  x3 = x5 + 2  ..  x3

    = x7 – 3

      = x4

(i)
   
      a

3  a2

a
 = a3 + 2 – 1

    = a4

    

 
   4x8 ..  2x2 = 4x8 

2x2

    = 2x8 – 2

      = 2x6

(ii)
2

1

uØ÷£õx CøÁ öuõhº£õÚ £°Ø]°À Dk£k÷Áõ®.

(iii)
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£°Ø] 12.2

1' _mi ÂvPøÍ¨ £¯ß£kzva _¸USP. 

   (i)  a5 ..  a3     (ii)  x7

x2
      (iii) 2x8 ..  x3         (iv) 4p6 ..  2p3  

   (v)  10m5

2m2
  (vi)  x

2  x4

x3
   (vii) n5 ..  (n2  n)            (viii) 2x3  2x

4x

        (ix)  x
5  x2  2x6

x7  x2
      (x)  a

5  b3

a2  b2
     (xi) 2p4  2q3

p  q
 

2' am ..  an = a8 GßÝ® \©ß£õk Esø©¯õÁuØS m, n BQ¯øÁ GkUPzuUP 

÷|º{øÓöÁs ö£Ö©õÚa ÷\õiPÒ I¢øu GÊxP. 

3'  {µÀ A  C¾ÒÍ JÆöÁõ¸ Am\µPouU ÷PõøÁUS® \©ÚõP EÒÍ 

Am\µPouU ÷PõøÁø¯ {µÀ B C¼¸¢x öu›¢öukzx Cµsk 

÷PõøÁPÐUSªøh°À  ' = ' Aøh¯õÍzøu Cmk «sk® GÊxP. 

    

 (i) 2a5 ..  2a2 

 (ii) a6 ..  a4  

(iii) a7  a2

a6

(iv) a3

a
 

(v) 4a5  a
4a3

A

a

a2

a3

B

12.3 ©øÓa _mi

x5 ..  x2 = x3 GÚ C¨£õhzvÀ •ßÚº |õ® PØ÷Óõ®. 

Ax 
x  x  x  x  x

x  x 
1 1

1 1
 = x3    GÚ Â›zx GÊxÁuß ‰»•® ö£Ó¨£k® Gß£øu 

AÔ÷Áõ®. 

(i)
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C®•øÓ°À 

x2 ..  x5  Ia _¸US÷Áõ®. 

(i) Â›zx GÊxÁuß ‰»®    (ii) _mi Âv°ß ‰»®

 x2

x5
 = 

x  x  x  x  x
x  x 

1 1

1 1

     x2

x5
 = x2 – 5

     =  1x3
            = x – 3 

x2 ..  x5 CØS (i), (ii) BQ¯ Cµsk •øÓPÎ¾® ö£Ó¨£mkÒÍ Cµsk 

ÂøhPÐ® \©ÚõP ÷Ásk®. 

GÚ÷Á 1
x3

 = x – 3  BP ÷Ásk®. C[S £Sv°¾ÒÍ Á¾Âß _mi°ß SÔ 

©õÔz öuõSvUS Á¢xÒÍx Gß£øu²® ¦›¢x öPõÒP.   

Cx _mi öuõhº£õÚ •UQ¯©õÚ J¸ £s£õS®. ©øÓa  

_mi ÁiÁzvÀ EÒÍ Á¾ JßøÓ ÷|ºa _mi¯õP GÊvU öPõÒÁuØPõÚ 

÷uøÁ HØ£k®÷£õx C¨£sø£¨ £¯ß£kzvU öPõÒÍ»õ®.   

C÷u •øÓ°À x3 = 1
x – 3  GÚÄ® GÊu»õ®. CÆÁõÖ |øhö£ÖÁuØPõÚ 

Põµnzøu ÂÍ[QU öPõÒÁuØPõP  x
5

x2
 GßÝ® C¸ ÷PõøÁPøÍ²® ÷©ØSÔzu  

Euõµnzv¾ÒÍÁõÖ öÁÆ÷ÁÓõPa _¸UP»õ®. 

CÆÂvø¯ CÆÁõÖ Põmh»õ®. 

  xn= 1
x –n   

CuØ÷PØ£ 

² a –m

 
 = 1

am

² 
 am

1 
 = 1

a –m

² 
 a–m

 a–n
 = an

am (Cµsk Á¾UPÐUS® ÷©ØSÔzu £sø£ J÷µ 

uhøÁ°À ¤µ÷¯õQ¨£uõÀ)

  

                   

Am\µPouU ÷PõøÁPøÍa _¸USÁuØSa _miPÎß C¨£sø£¨ £¯ß£kz 

u»õ®. R÷Ç uµ¨£mkÒÍ Euõµn[PÎß ‰»® CuøÚ¨ £õº¨÷£õ®. 
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Euõµn® 1

ö£Ö©õÚzøuU PõsP. 

 (i) 2–5      (ii) 1
5–2

 

 (i) 2–5 = 1

25       (ii) 1
5–2

  =  52 

      = 2  2  2  2  2
1              = 25

      = 
1

32 

Euõµn® 2  

_¸USP.  2x–2  2x3 
2x – 4

2x –2  2x3 
2x – 4

 = 2  x –2  2  x3 
2  x – 4

     = 2  x4  2  x3 
2  x2

1

1

 ^ x–2 = 1
x2

 , 1
x– 4  = x 4 GÚU öPõÒÁuõÀ&

     = 2x7

x2
 

       = 2x7 – 2

           = 2x5

£°Ø] 12.3

1. ÷|ºa _mi°À GÊxP. 

   (i) 3– 4   (ii) x – 5  (iii) 2x – 1    (iv) 5a – 2 (v) 5p2q –2

    (vi) 1
x – 5  (vii) 3

a – 2   (viii) 2x
x – 4

   (ix) a
2b– 3

 (x) m
(2n)– 2

  (xi) t –2

 m  (xii) p
 q – 2

   (xiii) x –2

2y –2 (xiv) 2x
3y  

– 2

2. ö£Ö©õÚzøuU PõsP. 

    (i) 2– 2     (ii) 1
4– 2 

    (iii) 2 – 7   (iv) (– 4)– 3        (v) 3–2

   (vi) 5
5 – 2   (vii) 10 – 3  (viii) 3

– 2

4– 2
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3. _¸UQ Âøhø¯ ÷|ºa _mi°À u¸P. 

    (i) a – 2  a – 3   (ii) a2  a –3         (iii) a
2

a–5  a–8     (iv) 2a– 4  3a2      

        (v) 3x – 2  4x – 2          (vi) 10x –5

 5x2        (vii) 4x –3  x –5 
2x2

  (viii) (2p)–2  (2p)3 
(2p)4

12.4 §a]¯a _mi

_mi 0 BPÄÒÍ J¸ Á¾ §a]¯a _mi¯õÚ Á¾ GÚ¨£k®.  20  Gß£x 

AÆÁõÓÚ §a]¯a _mi²hÚõÚ J¸ Á¾ÁõS®.  

x5 ..  x5  Ia _mi ÂvU÷PØ£a _¸US®÷£õx,

 x5 ..  x5 = x5 – 5 = x0

AuøÚ Â›zöuÊva _¸US®÷£õx x5 ..  x5 =  x  x  x  x  x
x  x  x  x  x  

       =  1
x5 ..  x5 Gß£øu Cµsk •øÓPÎ¾® _¸US®÷£õx ö£Ó¨£k® Âøh \©ÚõP 

÷Ásk® Gß£uõÀ x0 =  1 BS®. 

x §a]¯©À»õu÷£õx x0 = 1 BS®. 

Am\µPouU ÷PõøÁPøÍa _¸US®÷£õx Cx £¯ß£kzu¨£k®. 

Euõµn® 1  

_¸USP. 

 (i) x0  x7 
x2

   (ii) 
0x5  x2 

a

(i) x0  x7 
x2

 = 1  x7  ÷ x2  (ii) 
0x5  x2 

a
 = 1   

 

        = 1  x7 – 2                                 
^Aøh¨¤ÝÒ÷Í EÒÍ •ÊU ÷PõøÁ²® 

Ai¯õPU P¸u¨£mk Auß _mi 0 BP 

C¸¨£uÚõÀ Auß ö£Ö©õÚ® 1 BS®.&

             = x5
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§a]¯a _mi¯õÚ Á¾UPøÍU öPõsh ÷PõøÁPøÍa _¸USÁøuU R÷Ç 

uµ¨£mkÒÍ  £°Ø]°ß ‰»® EÖv¨£kzvU öPõÒ÷Áõ®. 

£°Ø] 12.4

1. _¸USP. 

    (i) x8 ..  x8      (ii)  (2p)4  (2p)– 4   (iii)   a2  a3

 a  a4
    

   (iv)  y
4  y2

y6   (v)  p3  p5  p
p6  p3     (vi)   x – 2  x – 4  x 6

y – 2  y8  y – 6  

2. ö£Ö©õÚzøuU PõsP. 

    (i) 20  3      (ii) (– 4)0 (iii) x
y

0

+ 1        (iv)  x 2
y 2

0
    

        (v) 50 + 1 (vi) 2
3

0

                   (vii) (2ab)0 – 20   (viii) (abc)0

12.6 Á¾Âß Á¾

(x2)3 Gß£x x2  GßÝ® Á¾Âß ‰ßÓõ® Á¾ÁõS®. CÆÁõÓõÚ Á¾UPÒ 

Á¾Âß Á¾ GÚ AøÇUP¨£k®. CuøÚ, CÆÁõÖ _¸UP»õ®.   

         x2  x2  x 2 = (x  x)  (x  x)  (x  x) 

= x  x  x  x  x  x

= x6

GÚ÷Á (x2)3 = x6  BS®. 

C¢u 6 ö£Ó¨£kÁx 2 PÒ 3 C¼¸¢x Gß£øu AuõÁx  2 × 3  C¼¸¢x 

Gß£øu AÁuõÛUP. AuõÁx

(x2)3  = x2   3 = x6  GÚ GÊu»õ®. 

Á¾Âß Á¾ÁõP EÒÍ J¸ ÷PõøÁø¯a _¸US®÷£õx _miPøÍ 

Jß÷ÓõöhõßÖ ö£¸UP»õ®. CxÄ® J¸ _mi Âv¯õPU P¸u¨£kQßÓx.   

AuõÁx (am)n = am  n = amn
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Euõµn® 6   

_¸USP. 

 (i)  (a5)2  a  (ii)  (p3)4  (x2)0  (iii)  (2x2y3)2

 (i)  (a5)2  a = a5  2  a      (ii)  (p3)4  (x2)0  = p3  4  (x2 )  0   (iii)  (2x2y3)2  =   ( 2  x2  y3)2

          = a10  a1                   = p12  1    = 22  x4  y 6 
          = a10 + 1                   = p12    = 4 x4 y 6
  = a11                       

Á¾Âß Á¾øÁU öPõsk ÷PõøÁPøÍa _¸USÁøuU R÷Ç uµ¨£mkÒÍ 

£°Ø]PÎß ‰»® EÖv¨£kzvU öPõÒ÷Áõ®.   

£°Ø] 12.5

1' ö£Ö©õÚzøuU PõsP. 

  (i)  (24)2  (ii)  (32)–1  (iii)  (23)2 + 20

  (iv)  (52)–1 + 15
 (v)  (40)2  1  (vi)  (102)2 

 
2' Âøhø¯a _¸UQ ÷|ºa _mi²hß u¸P.

  (i)  (x3)4  (ii)  (p–2)2  (iii)  (a2 b2)2   (iv)  (2x2 )3

  (v)  x5

x2

3
  (vi) a 3

b 2
2

  (vii)  m 3
n 2

–2
  (viii) (y4)

1
2

  (ix)  (p –2)– 4  (x) (a0)2  a

£»ÂÚ¨ £°Ø] 

1' ö£Ö©õÚzøuU PõsP.

  (i)  53  52  (ii)  53 ..  52  (iii) 53 × 52  (iv) 50 × 5 × 52

  (v)  (5–1)2    (vi) (5–1)0   (vii)  {(52)3}4  (viii)  5
3  5–1

 (52)2    

  (ix)   52 ..  102   (x)  52   103   5–1  10–2 

2' _¸USP'

  (i) (2x5)2  (ii)  (2ab2)3  (iii) 2x  (3x2)2  

  (iv)   (4p2)3

 (2p2q)2         (v) (2p2)3

 3pq
                      (vi) (2a2)2

 5b3
  (3b2)2

  2a
  



C»Á\¨ £õh¡À32 C»Á\¨ £õh¡À PB

 

ö£õÈ¨¦

C¢u¨ £õhzvÀ RÌÁ¸® _mi ÂvPøÍU PØÖÒ÷Íõ®.

²  AiPÒ \©ÚõPÄÒÍ Á¾UPÒ ö£¸UP¨£k®÷£õx _miPÒ Tmh¨£k®. 

am  × an  = am + n

² AiPÒ \©õÚõPÄÒÍ Á¾UPÒ ÁSUP¨£k®÷£õx _miPÒ  PÈUP¨£k®. 

 am  ÷ an  = am – n

²   §a]¯©À»õu G¢u÷Áõº GsoÚx® §a]¯a _mi 1 BS®.

²  Á¾ JßÔß Á¾øÁU Põq®÷£õx _miPÒ ö£¸UP¨£k®.

( am )n  = amn

² ©øÓa _miø¯ ÷|ºa _mi¯õP ©õØÖÁuØS Auß ÷|º©õÓõP _mi°ß  

   SÔ ©õØÔ  GÊu¨£k®. 

 
x-n = 1

xn


