
  

m~PK I jMvwi`g 

(Exponents and Logarithms) 
 

f~wgKv 

Kjvg Ges mvwi‡Z eM©vKv‡i mvRv‡bv †Kv‡bv e¯‘i msL¨v wbY©q Ki‡Z n‡j GKB msL¨v‡K evi evi ¸Y Kivi 

cÖ‡qvRb nq| GQvovI AviI A‡bK †ÿ‡Î GKB msL¨vi eû¸wYZK cÖ‡qvRb| G mKj mgm¨v mgvav‡bi †ÿ‡Î 

m~P‡Ki aviYv I Gi cÖZxK we‡klfv‡e Dc‡hvMx| 

m~PK †_‡KB jMvwi`‡gi m„wó| eo eo msL¨vi ¸Ydj, fvMdj ev g~j` m~PKhy³ Nv‡Zi gvb wbY©q Ki‡Z n‡j 

jMvwi`‡gi e¨envi cÖ‡qvRb| eZ©gv‡b K¨vjKz‡jUi I Kw¤úDUvi Gi e¨envi cÖPj‡bi c~e© ch©šÍ ˆeÁvwbK wnmve 

MYbvq jMvwi`‡gi e¨envi wQj GKgvÎ Dcvq| Z‡e GLbI G¸‡jvi weKí wn‡m‡e jMvwi`‡gi e¨envi ¸iæZ¡c~Y©| 

GB BDwb‡U m~PK I jMvwi`g m¤ú‡K© we¯ÍvwiZ Av‡jvPbv Kiv n‡q‡Q| 

 

 

 

BDwb‡Ui D‡Ïk¨ 

GB BDwbU †k‡l Avcwb- 

 abvZ¥K c~Y© mvswL¨K m~PK m¤ú‡K© eY©bv Ki‡Z cvi‡eb, 

 FYvZ¥K c~Y© mvswL¨K m~PK m¤ú‡K© eY©bv Ki‡Z cvi‡eb, 

 jMvwi`‡gi m~Î wjL‡Z cvi‡eb, 

 jMvwi`‡gi m~‡Îi gva¨‡g mgm¨vi mgvavb Ki‡Z cvi‡eb, 

 j‡Mi c~Y©K I AskK wbY©q Ki‡Z cvi‡eb| 

 

 

BDwbU mgvwßi mgq 

BDwbU  mgvwßi m‡ev©”P mgq 10 w`b 

 

 

 

 

 

 

BDwbU 

4 

GB BDwb‡Ui cvVmg~n  

   cvV 1: m~PK, m~P‡Ki ag© I m~Îvewj  

   cvV 2: jMvwi`g 

   cvV 3: msL¨vi Av`k© iƒc I jMvwi`g c×wZ 
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cvV 1 

m~PK, m~P‡Ki ag© I m~Îvewj 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 g~j` m~PK e¨vL¨v Ki‡Z cvi‡eb, 

 abvZ¥K c~Y©-mvswL¨K m~PK e¨vL¨v I cÖ‡qvM Ki‡Z cvi‡eb, 

 FYvZ¥K c~Y©-mvswL¨K m~PK e¨vL¨v I cÖ‡qvM Ki‡Z cvi‡eb, 

 m~P‡Ki m~Îvewj eY©bv I Zv cÖ‡qvM K‡i mgm¨v mgvavb Ki‡Z cvi‡eb, 

 n Zg g~j‡K m~PK AvKv‡i cÖKvk Ki‡Z cvi‡eb, 

 n Zg g~j I g~j` fMœvsk m~PK e¨vL¨v Ki‡Z cvi‡eb| 

 

g~L¨ kã  

m~PK, NvZ, wfwË 

 

 

 g~jcvV-  

m~PK (Exponents or Indices) 

Avgiv lô †kÖYx‡Z m~P‡Ki aviYv †c‡qwQ Ges mßg †kÖYx‡Z ¸‡Yi I fv‡Mi m~PK wbqg m¤ú‡K© †R‡bwQ| m~PK I 

wfwË msewjZ ivwk‡K m~PKxq ivwk ejv nq| 

abvZ¥K c~Y© msL¨vi m~PK 

22222 GKB msL¨v ev ivwki µwgK ¸Y| G‡K 25 AvKv‡iI †jLv hvq| GLv‡b 2 n‡jv wfwË ev, base Ges 

5 nj 2 Gi NvZ ev Power ev m~PK | 

 

  

wkÿv_x©i 

KvR 

5555 GwU‡K m~PKxq AvKv‡i wjLyb Ges NvZ wbY©q Kiæb| 

3bbbb   n‡j, b  Gi wfwË wbY©q Kiæb| 

 

x  †h‡Kv‡bv ev Í̄e msL¨v n‡j, n  msL¨K x  Gi µwgK ¸Y, A_©vr xxxx  ......  ( n  msL¨K evi x ) †K 

nx  AvKv‡i †jLv nq| †hLv‡b n
 

abvZ¥K c~Y© msL¨v|  

xxxx  ......  ( n  msL¨K evi x ) nx | GLv‡b, n
 

n‡jv m~PK ev NvZ Ges x  †K wfwË ejv nq| Avevi 

wecixZfv‡e, xxxxxn  ......  ( n  msL¨K evi x ) 

m~PK ïay abvZ¥K c~Y©msL¨vB bq, FYvZ¥K c~Y©msL¨v ev abvZ¥K fMœvsk ev FYvZ¥K fMœvskI n‡Z cv‡i|  

A_©vr wfwË Rx  (ev¯Íe msL¨vi †mU) Ges m~PK Qn  (g~j` msL¨vi †mU) Gi Rb¨ msÁvwqZ| Z‡e we‡kl 

†ÿ‡Î Nn (¯v̂fvweK msL¨vi †mU) aiv nq| 

m~P‡Ki ag©vewj (Rules for exponents) 
g‡b Kiæb, Rx  Ges

 

Nnm ,  

1. hw` nm    nq, Z‡e 

nm xx 
n‡e| 

wecixZµ‡g 

nm xx   n‡j,

 

nm   n‡e| 

2. Avevi, hw` yx  nq, Z‡e 

mm yx   n‡e| 

wecixZµ‡g 0,0  yx  n‡j, hw`

 

mm yx   nq, Zvn‡j  yx  n‡e| 
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m~P‡Ki m~Îvewj (Formulae for exponents) 
g‡b Kiæb, Rx  Ges

 

Nnm ,  

m~Î 1: GKB wfwËi kw³i ¸Y- 

nmnm xxx 
 

cÖgvY:

  

msL¨vi mvnv‡h¨, 

53 55 
  

)55555()555( 
  

538 55)55555555(   

mvaviYfv‡e,  nm xx   ).......( xxxx 
  


  

).....( xxxx   

[ m msL¨K  x Gi ¸Y]          [ n
 

msL¨K x Gi ¸Y]  
  

nmx 
 

(cÖgvwYZ) 

m~Î 2: GKB wfwËi kw³i fvM-  

















mn
x

nmx

x
x

mn

nm

n

m

 hLb ,

 hLb ,

1  

cÖgvY:

  

msL¨vi mvnv‡h¨,  

363
3

6

77777
777

777777
7
7 




  

mvaviYfv‡e, n

m

x
x

xxxx
xxxx





......
......

  

[ m msL¨K  x Gi  ¸Y] / [ n msL¨K  x Gi  ¸Y] 

 nmx   (cÖgvwYZ)| 

m~Î 3: wfbœ wfwËi ¸Yd‡ji kw³- 

nnn yxyx  )(  

cÖgvY: msL¨vi mvnv‡h¨, )35()35()35()35( 3       35;3  xxxxx  

)333()555(   

33 35   

mvaviYfv‡e, 

nxy)(
 

xyxyxyxy  ......  [n msL¨K 

xy
Gi µwgK ¸Y] 

xxxx  ......
 

n(  msL¨K x Gi  ¸Y)  yyyy  ...... n(  msL¨K 

y
Gi  ¸Y) 

nn yx (cÖgvwYZ) 

m~Î 4: wfbœ wfwËi fvMd‡ji kw³- 0, 






 y
y
x

y
x

n

nn

  

cÖgvY:  msL¨vi mvnv‡h¨, 3

33

3
5

333
555

3
5

3
5

3
5

3
5













 

mvaviYfv‡e, 

y
x

y
x

y
x

y
x

y
x

n








 ......     [n msL¨K 

y
x

Gi µwgK ¸Y] 

                 

yyyy
xxxx





......
......

n

n

y
x

 (cÖgvwYZ) 

m~Î 5: k~b¨ kw³- )0(,10  xx  

cÖgvY:  

01 xx
x
x nn

n

n
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Avevi, 

xxxx
xxxx

x
x

n

n





......
......

 [je I ni Dfq †ÿ‡Î n msL¨K x Gi ¸Y] 

1
 

10   xx nn
(cÖgvwYZ) 

m~Î 6: FYvZ¥K kw³- )0(,1  x
x

x n
n

 

cÖgvY: n

nn
n

x
xxx









1
  

 [je I ni †K 

nx Øviv ¸Y K‡i] 

n

nn

x
x 

 nx
x0

 nx
1

  

n
n

x
x 1

 
 

Avevi,  

nn
nn xx

x
x

x
  0

01
 

(cÖgvwYZ) 

m~Î 7: kw³i kw³-   mnnm xx   

cÖgvY:

 

  mmmmnm xxxxx  ......      [n msL¨K 

mx Gi µwgK ¸Y]

 

mmmmx  ...
     

 [Nv‡Z n msL¨K m~P‡Ki †hvMdj] 

nmx  mnx  

  mnnm xx  (cÖgvwYZ)

 

 

  

wkÿv_x©i 

KvR 

3

5

a
a

 

†K mij Kiæb| 

8?3 333 
 wØZxq 3Gi NvZ Kx n‡j Dfq cÿ mgvb n‡e?

 

 0)7( KZ? 

 

nZg g~j 

jÿ¨ Kiæb, 

2

2
1

2
1

2
1

333 







  

Avevi, 33333 2
1

2
2
1

2
1

2
1

2
1




 

33
2

2
1











 

2
1

3 Gi eM© (wØZxq NvZ) 3 Ges 3Gi eM©g~j( wØZxq g~j) 

2
1

3  

2
1

3  †K eM©g~‡ji wPý Gi gva¨‡g 3  AvKv‡i †jLv nq| 

Avevi, jÿ¨ Kiæb- 

3

3
1

3
1

3
1

3
1

3333 
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Avevi, 333333 3
13

3
1

3
1

3
1

3
1

3
1

3
1




 

33
3

3
1











  

3
1

3 Gi Nb (Z…Zxq NvZ) 3 Ges 3Gi Nbg~j (Z…Zxq g~j) 

3
1

3  

3
1

3  †K Nbg~‡ji wPý 

3
Gi gva¨‡g 

3 3  AvKv‡i †jLv nq| 

n Zg g~‡ji †ÿ‡Î 

nnnn xxxx
1111

.......
    

 [n msL¨K 

nx
1

Gi µwgK ¸Y] 

n

nx 











1

 

Avevi, 

nnnn xxxx
1111

.......  

nnnnx
1.......111


   [m~P‡K n msL¨K  

n
1

 Gi †hvM] 

n
n

x
1


 x  

xx
n

n 









1

 

nx
1

Gi n Zg NvZ x  Ges x Gi n Zg g~j 

nx
1

  

A_©vr 

nx
1

Gi n Zg NvZ xx
n

n 











1

 
Ges x Gi n Zg g~j   nnn xxx 

11
 

x Gi n Zg g~j †K 

n x AvKv‡i †jLv nq| 

D`vniY 1: gvb wbY©q Kiæb; (K) 5

3

3
3

,   (L) 

33

5
3

5
3


















,     (M) 

3

3
2








 

mgvavb: (K) 2
253

5

3

3
133

3
3

 
 

(L) 

33

5
3

5
3
















 33

5
3 









0

5
3






 1

 

(M) 

3

3
2








27
8

3
2

3
2

3
2

  

D`vniY 2: mij Kiæb; (K) 

7
7.7 33 2

,    (L) 

22
2.42

2

14







n

nn

,     (M)  432   

mgvavb: (K) 

7
7.7 33 2

2
1

3
1

3
2

7

7.7
 2

1
3
1

3
2

7


 2
1

3
12

7




 2
1

1
7


 2

1

7 7  
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 (L)  

22
2.42

2

14







n

nn

22.2
2.2.42.2

2

4




 n

nn

 

2
2.2

2.82.16
2n

nn 


2.2
)12(2.8

n

n 


2
8

 4
 

 

(M)  432     44
32 

      2222
32     22 32 

   36632 22   

D`vniY 3: †`Lvb †h, 1..

111
























 ca

a

cbc

c

bab

b

a

x
x

x
x

x
x

 

mgvavb: 

ca

a

cbc

c

bab

b

a

x
x

x
x

x
x

111

.. 























 

ca
a

ca
c

bc
c

bc
b

ab
b

ab
a

x

x

x

x

x

x ..  

c

a

b

c

a

b

x

x

x

x

x

x
1

1

1

1

1

1

..

 

cba

cba

xxx

xxx
111

111

..

.. 1  

weKí c×wZ: 

ca

a

cbc

c

bab

b

a

x
x

x
x

x
x

111

.. 























 

     caacbccbabba xxx
111

.. 
 

ca
ac

bc
cb

ab
ba

xxx


 ..
 

ca
ac

bc
cb

ab
ba

x



 

     
abc

acbcbabac

x


  

abc
abbcacabbcac

x


  
10  x  

D`vniY 4: mij Kiæb; (K) 

125.2
8.5

4

3

,    (L) 4

33

33
77







  

mgvavb: (K) 

125.2
8.5

4

3

34

33

5.2
2.5

  

432 
1

2



2
1  

 

(L) 4

33

33
77







)4(1

)3(3

3
7





 41

33

3
7





 3

0

3
7
 33

1


33
1
1

 33 27  

D`vniY 5: mij Kiæb; (K)  
2

3

2
13 





 ,   (L)   111 52    ,   (M)  7287  ,    (N) 

2
1

4
3

88   

mgvavb: (K)  
2

3

2
13 





       















2
1

2
1333

4
27


4
36
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(L)   111 52  
1

5
1

2
1 







   

1

10
25 







 


1

10
7 









10
7
1


7

10
7
31  

(M)  7287   77.47   

 72.77 2   127.7   
1.7 7  

 

(N) 

2
1

4
3

88     2
1

34
3

3 22   

2
1.3

4
3.3

22  2
3

4
9

22   
2
3

4
9

2


 4
69

2


 4
3

2  

weKí c×wZ: 

2
1

4
3

88  2
1

4
3

8


 4
23

8


  

  4
3

4
1

34
1

228   

D`vniY 6: mgvavb Kiæb, 

xx 273.9 1   
mgvavb:  

xx 273.9 1   
ev,  xx 312 33.3   
ev, 

xx 312 33 
   

ev, xx 312   
ev, xx 31   
ev, 13  xx  
ev, 12 x  

2
1

 x  

D`vniY 7: cÖgvY Kiæb, 1

























 qpr

p

rprq

r

qrqp

q

p

x
x

x
x

x
x

 

mgvavb: 

qpr

p

rprq

r

qrqp

q

p

x
x

x
x

x
x






























 
))(())(())(( qprprprqrqrqpqp xxx    

)())(()())(()())(( prqprprrqprqrqqprqpqp xxx    
pqqrprprpqrqrqrpqp xxx  

222222

 

pqqrprprpqrqrqrpqpx 
222222

 
0x 1  (cÖgvwYZ) 

D`vniY 8: mgvavb Kiæb,     1231
33




xx
 

mgvavb:     1231
33




xx
 

ev, 

3
12

2
1

33



xx
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ev, 

3
12

2
1  xx  

ev, )12(2)1(3  xx  
ev, 2433  xx  
ev, 3324  xx  
ev, 2334  xx  
ev, 5x  

5x  

D`vniY 9: hw` 

qp mymx  ,  Ges   rpq yxm 2
nq, Z‡e †`Lvb †h, 1pqr  

mgvavb:    rpq yxm 2  

ev,      rpqqp mmm .2    [ x  I y  Gi gvb ewm‡q] 
ev,   rpqpq mmm .2   
ev,   rpqpqmm 2

 

ev,   rpqmm 22   
ev, 

pqrmm 22   
ev, 22 pqr  

1 pqr (cÖgvwYZ) 

 

 

 

 mvims‡ÿc- 

      hw`, Rx  Ges

 

Nnm ,
 

nq, Zvn‡j 

 xxxx  ....... ( n  msL¨K evi x )  

nx  
 m~Î 1: GKB wfwËi kw³i ¸Y- 

nmnm xxx 
 

 

 m~Î 2: GKB wfwËi kw³i fvM-  

















mn
x

nmx

x
x

mn

nm

n

m

 hLb ,

 hLb ,

1  

 m~Î 3: wfbœ wfwËi ¸Yd‡ji kw³- 

nnn yxyx  )(  

 m~Î 4: wfbœ wfwËi fvMd‡ji kw³- 0, 






 y
y
x

y
x

n

nn

 

 m~Î 5: k~b¨ kw³- )0(,10  xx  

 m~Î 6: FYvZ¥K kw³- )0(,1  x
x

x n
n

 

 m~Î 7: kw³i kw³-   mnnm xx   
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 cv‡VvËi g~j¨vqb 4.1- 

mwVK DË‡ii cv‡k wUK () wPý w`b (1-10): 

1. A‡bK eo ev A‡bK †QvU msL¨v ev ivwk‡K wK‡mi mvnv‡h¨ AwZ mn‡R wj‡L cÖKvk Kiv hvq? 

(K) m~P‡Ki mvnv‡h¨    (L) + wP‡ýi mvnv‡h¨    (M) fMœvs‡ki mvnv‡h¨   (N)  wP‡ýi mvnv‡h¨| 

2. m~P‡Ki wbqg Abyhvqx : 0.aam
 KZ? 

(K) 

oma 
 (L) 

1a  (M) 

ma  (N) 0  

3. a  †h‡Kv‡bv Ak~b¨ ev¯Íe msL¨v Ges mn  n‡j n

m

a
a

KZ? 

(K) 

nma 
 (L) mna 

1
 (M) 

mna 
 (N) 

mna  

4. m~P‡Ki mvnv‡h¨Ñ 

(i) A‡bK eo msL¨v ev ivwk wj‡L cÖKvk Kiv hvq; 

(ii) A‡bK †QvU msL¨v ev ivwk wj‡L cÖKvk Kiv hvq; 

(iii) msL¨vi ˆeÁvwbK ev Av`k© iƒ‡c cÖKvk Kiv hvq| 

Dc‡ii Z‡_¨i Av‡jv‡K wb‡Pi †KvbwU mwVK? 

(K) (i)  (L) (i)  I (ii)     (M) (i)  I (iii)  (N) (i) , (ii)  I (iii)  

5. 0a Ges nm,  †h‡Kvb abvZ¥K c~Y© msL¨v n‡j, 

(i) nmnm aaa .    (ii) nm
n

m

a
a
a   (iii)  nm

n

m

a
a
a

  

Dc‡ii Z_¨vbymv‡i wb‡Pi †KvbwU mwVK? 

(K) (ii)  (L) (i)  I (ii)  (M) (ii)  I (iii)  (N) (ii) (i), I (iii)  

 
45 GKwU m~PKxq ivwk 

Dc‡ii Z‡_¨i wfwË‡Z 6-9 bs cÖ‡kœi DËi w`b 

6. cÖ̀ Ë m~PKxq ivwkwU‡Z wfwË KZ? 

(K) 3  (L) 4  (M) 5  (N) 6  

7. cÖ̀ Ë m~PKxq ivwkwU‡Z m~PK KZ? 

(K) 3  (L) 4  (M) 5  (N) 6  

8. cÖ̀ Ë m~PKxq ivwki gvb wb‡Pi †Kvb&&wU? 

(K) 20  (L) 125  (M) 625 (N) 25  

9. cÖ̀ Ë m~PKxq ivwki eM©g~j wb‡Pi †Kvb&&wU? 

(K) 5  (L) 25  (M) 20  (N) 125  

10. †Kvb k‡Z© 10 x  

(K) 0x  (L) 0x  (M) 0x  (N) 1x  

 

mij Kiæb (11-18): 

11.  7

53

5
5.5

   12. 25 33    13.   111   yx  14.  
77

5
3

5
3 
















 

15. 
4

2

12













ba
ba

   16.  0,0,0.. 111  cbaaccbba   
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17.  
    11

1

1

1

3
9

3
3









 nn

n

nn

n

 
18.  1

2

22
2.42.3







nn

nn

   

 

cÖgvY Kiæb (19-24): 

19. 1.. 























q

p

rp

r

qr

q

p

x
x

x
x

x
x

       4
1

2
4

2
2.20 11

1

1

1

 







aa

a

aa

a

 

21. 
     

1
222















































ac

ca

ac
cb

bc

cb
ba

ab

ba

x
x

x
x

x
x

 
 

    1
2.2.2
2.22.22

11

21






mmmm

mmmm

 

23. 4
22

2.42.3
1

2









nn

mm

 
    1.24 2

1111 
 mnnmmnmm  

25. hw` 

xy yx   nq, Z‡e cÖgvY Kiæb †h, 

1








 y
x

y
x

x
y
x

 

 

mgvavb Kiæb (26-29): 

26. 322 1   xx
 1282.27 12 x

 

28. 15 x  2433.29 12 x
 

 

 

 

 

 

cvV 2 

jMvwi`g I jMvwi`‡gi m~Îvejx 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 jMvwi`‡gi msÁv wjL‡Z cvi‡eb, 

 jMvwi`‡gi cÖKvi‡f` wjL‡Z cvi‡eb, 

 jMvwi`‡gi m~Î wjL‡Z I cÖgvY Ki‡Z cvi‡eb, 

 jMvwi`‡gi m~‡Îi cÖ‡qvM Ki‡Z cvi‡eb| 

 

g~L¨ kã  

m~PK, jMvwi`g, m~Îvejx 

 

 

 g~jcvV-  

jMvwi`g (Logarithm) 

MwY‡Z Avgiv wewfbœ iK‡gi msL¨v wb‡q KvR Kwi| hLb †Kv‡bv msL¨v A‡bK eo nq, ZLb Zvi ¸Ydj, fvMdj 

ev g~j` m~PKhy³ Nv‡Zi gvb wbY©q Kivi Rb¨ jMvwi`g e¨envi Kiv nq| jMvwi`g‡K ms‡ÿ‡c jM (log) †jLv 

nq|  

Avgiv Rvwb, ;3224  GB MvwYwZK Dw³wU j‡Mi gva¨‡g †jLv nq 432log2   
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Avevi wecixZµ‡g 432log2  n‡j, m~P‡Ki gva¨‡g †jLv hv‡e 3224   

GKBfv‡e 

32
1

2
12 4

4 
†K j‡Mi gva¨‡g †jLv hvq 4

32
1log2   

Rx  n‡j hw` )1,0(,  aana x
 nq, Zvn‡j x  †K n  Gi a  wfwËK jMvwi`g ejv nq| A_©vr 

na x   m~PKxq c×wZ n‡j, jMvwi`g c×wZ n‡e nx alog |  

x abvZ¥K ev FYvZ¥K hvB †nvK bv †Kb, 

xa me©̀ v abvZ¥K| ZvB ïay abvZ¥K msL¨viB j‡Mi gvb Av‡Q hv ev¯Íe| 

k~b¨ ev FYvZ¥K msL¨vi j‡Mi ev¯Íe gvb †bB| 

jMvwi`‡gi m~Îvewj (Formulae of Logarithms) 
g‡b Kiæb, 1,0;1,0  bbaa Ges 0,0  NM  

m~Î 1: (K) )1,0(,01log  aaa  

 (L) )1,0(,1log  aaaa  

cÖgvY: (K) m~P‡Ki m~Î n‡Z Rvwb,  10 a  

j‡Mi msÁv n‡Z cvIqv hvq, 01log a    (cÖgvwYZ) 

(L) m~P‡Ki m~Î n‡Z Rvwb, aa 1  

j‡Mi msÁv n‡Z cvIqv hvq, 1log aa   (cÖgvwYZ) 

m~Î 2:   NMMN aaa logloglog   

cÖgvY: g‡b Kiæb, yNxM aa  log,log  

yx aNaM  ,  

GLb, 

yxyx aaaMN  .  
  yxMNa log  

ev,   NMMN aaa logloglog   [ yx, Gi gvb ewm‡q] 

  NMMN aaa logloglog   (cÖgvwYZ) 

 

g‡b ivLvi welq: 

   ...logloglog...log  PNMMNP aaa  

wKš‘  NMNM aaa loglog)(log   

m~Î 3: NM
N
M

aaa logloglog 







 
cÖgvY: g‡b Kiæb, yNxM aa  log,log  

,xaM    
yaN   

GLb, 

yx
y

x

a
a
a

N
M   

yx
N
M

a 





log  

NM
N
M

aaa logloglog 
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m~Î 4: MrM a
r

a loglog    

cÖgvY: g‡b Kiæb, ,log xMa   

xaM   
ev,    rxr aM   
ev, 

rxr aM   
,log rxM r

a      ev, MrM a
r

a loglog   
MrM a

r
a loglog  (cÖgvwYZ)| 

 

wKš‘ g‡b ivL‡Z n‡e,   MrM a
r

a loglog   

m~Î 5: bMM aba logloglog   (wfwË cwieZ©b) 

cÖgvY: g‡b Kiæb, yMxM ba  log,log  

MbMa yx  ,  
yx ba   

ev, 

yyyx ba
11

)()(   

ev, 

y
x

y
y

ab
11

  

ev, 

y
x

ab   

b
y
x

alog
 

ev, byx alog  

ev, bMM aba logloglog  (cÖgvwYZ) 

Abywm×všÍ: 

a
b

b
a log

1log   A_ev 

b
a

a
b log

1log   

cÖgvY: Avgiv Rvwb, bMM aba logloglog   [m~Î 5] 

aM   ewm‡q cvIqv hvq,  

baa aba logloglog   

ev, ba ab loglog1   

b
a

a
b log

1log   

A_ev 

a
b

b
a log

1log   (cÖgvwYZ) 

 

  

wkÿv_x©i 

KvR 

125
15 3 

, j‡Mi gva¨‡g cÖKvk Kiæb| 

3
3
1

3
13 



, j‡Mi gva¨‡g cÖKvk Kiæb|
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D`vniY 1: gvb wbY©q Kiæb:   (K) 

243log 3 ,   (L) 1000log10 ,   (M) 

8
1log2 ,   (N) 400log 52  

mgvavb: (K) 

243log 3
5

3 3log  

3log5 3   23 3log5  
3log25 3  

25      [†h‡nZz 1log aa  ] 
10  

 

   (L) 1000log10
3

10 10log   
10log3 10 1.3 3  

   

 (M) 
8
1log2  32 2

1log
3

2 2
1log 





   

 31
2 2log    3

2 2log   
2log3 2 1.3 3  

 

   (N) 400log 52  1004log 52   
 22

52 102log   252 102log   
 102log2 52   54log2 52   
 252 52log2   52log22 52   

1.4        ]1log[ aa  
4  

D`vniY 2: (K) 33 Gi 3 wfwËK jM KZ?  

(L) 1000Gi jM 3 ; wfwË KZ? 

mgvavb: (K) 33 Gi 3 wfwËK jM 33log 3   

2
11

3 3log


  2
3

3 3log   

3log
2
3

3  1.
2
3    ]1log[ aa  

2
3  

2
11  

(L) g‡b Kiæb, wfwË a  

 cÖkœg‡Z, 31000log a  

10003 a  

ev,    33 10a  

 10a    ][ baba yx  jn‡   
 wb‡Y©q wfwË 10a  
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D`vniY 3: x Gi gvb wbY©q Kiæb:  (K) 3
27
1log x , (L) 4324log x , (M) 3log5 x  

mgvavb:    (K) 3
27
1log x  

27
13  x

 
ev, 3

3

3
1

x  

ev, 

33 3 x  

3 x  
   (L) 4324log x  

3244 x  

ev, 2233334 x  

ev, 

244 23 x  

ev,  44 23x  
23x  

   (M) 3log5 x  

ev, x35  

ev, 555 x   
125x  

D`vniY 4: †`Lvb †h, (K) 

25
54log5log22log54log33log3   

(L) 360log5log3log22log3 10101010   

mgvavb: (K) 

25
54log5log22log54log33log3   

evgcÿ 5log22log54log33log3   
2533 5log2log4log3log   
)5log2(log)43log( 2533   

)52log()6427log( 25   
)2532log()6427log(   

2532
6427log




25
227log 

25
54log  Wvbcÿ (cÖgvwYZ) 

 (L) 360log5log3log22log3 10101010   

evgcÿ 5log3log22log3 101010   

5log3log2log 10
2

10
3

10   
 532log 23

10   533222log10   
360log10  Wvbcÿ, (cÖgvwYZ) 
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D`vniY 5: mij Kiæb: (K) 
4

243log
4

27log3
9

16log2  , (L) 

  5log3log5.5log 5
3

3
3

5   

mgvavb: (K) 

4
243log

4
27log3

9
16log2   

4
243log

4
27log

9
16log

32














  




























4
243

4
27

9
16log

32

 






























 2

53

2

32

2

4

2
3

2
3

3
2log  









 5

2

6

9

4

8

3
2

2
3

3
2log 











 564

298

323
232log  

 549628 32log    04 32log   
 12log 4  16log  

(L)   5log3log5.5log 5
3

3
3

5   

2
1

5
3
1

3
2
1

3
1

5 5log3log5.5log   

2
1

5
3
1

3
6
5

5 5log3log5log   
5log

2
13log

3
15log

6
5

535   

1.
2
11.

3
11.

6
5 

6
325 

6
6

 1
 

 

 

 mvims‡ÿc- 

 )1,0(,  aaNa x
n‡j; Nx alog †K N Gi a wfwËK jM ejv nq| 

   g‡b Kiæb, 1,0;1,0  bbaa Ges 0,0  NM  

  m~Î 1: (K) )1,0(,01log  aaa  
               (L) )1,0(,1log  aaaa           

 m~Î 2:   NMMN aaa logloglog   
    ...logloglog...log  PNMMNP aaa  

wKš‘, NMNM aaa loglog)(log    

 m~Î 3: NM
N
M

aaa logloglog 





  

 m~Î 4: MrM a
r

a loglog    
wKš‘,   MrM a

r
a loglog   

 m~Î 5: bMM aba logloglog   (wfwË cwieZ©b) 
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 cv‡VvËi g~j¨vqb 4.2- 

mwVK DË‡ii cv‡k wUK () wPý w`b (1-7): 

1. 3 3 Gi 3  wfwËK jM KZ? 

(K) 

3
1

 (L) 

2
3

 (M) 1.5  (N) 

2
3

 

2. 3log10 x n‡j x  Gi gvb KZ?  

(K) 100  (L) 1.0  (M) 

1000
1

 (N) 

10
1

 

3. 144Gi jM 4  n‡j  Gi wfwË KZ? 

(K) 52  (L) 25  (M) 23  (N) 32  

4. 3
343
1log x  n‡j x  Gi gvb KZ? 

(K) 4  (L) 5  (M) 6  (N) 7  

5. 







25
1log5 Gi gvb KZ? 

(K) 1  (L) 2  (M) 1 (N) 2  

6. †Kvb k‡Z© 1log aa  

(K) 0a  (L) 1a  (M) 1,0  aa  (N) 1,0  aa  

7. wb‡Pi Z_¨¸‡jv jÿ KiæbÑ 

  nmn a
m

a loglog(i)   
273(ii) 3   Ges 327log3   mgv_©K 

nmnm aaa loglog)(log (iii)   

Dc‡ii †Kvb&& Z_¨¸‡jv mwVK  

(K) (i)  I (ii)  (L) (ii) I (iii)  (M) (i)  I (iii)  (N) (i) , (ii) , (iii)  
8. gvb wbY©q Kiæb: 

(i) 3
7 7log  (ii) 32log 2  (iii) 2log4  

9. x Gi gvb wbY©q Kiæb: 

(i) 236log x  (ii) 4log5 x  (iii) x27log 3  

10. †`Lvb †h, 

(i) 125log25log5log5 101010   

(ii) 
147
50log7log23log5log22log 1010101010   

11. mij Kiæb: 

(i) 
4
3log2

5
2log3

3
2log5   

(ii) 
25
4log

5
3log22log4   

(iii) 222
2

22

2

22

2

22

loglogloglog zyx
y
xz

x
zy

z
yx

  

 



MwYZ BDwbU Pvi 

 

m~PK I jMvwi`g  c„ôv 87 

 

cvV 3 

msL¨vi Av`k© iƒc I jMvwi`g c×wZ 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 A‡bK eo I A‡bK †QvU msL¨vi ˆeÁvwbK ev Av`k© iƒc w`‡Z cvi‡eb, 

 jMvwi`g c×wZ eY©bv Ki‡Z cvi‡eb, 

 mvaviY jMvwi`‡gi c~Y©K wbY©q Ki‡Z cvi‡eb, 

 mvaviY jMvwi`‡gi AskK wbY©q Ki‡Z cvi‡eb, 

 jMvwi`g c×wZ e¨envi K‡i mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

g~L¨ kã  

msL¨vi ˆeÁvwbK ev Av`k© iƒc, ¯v̂fvweK jMvwi`g, mvaviY jMvwi`g, c~Y©K, AskK 

 

 

 g~jcvV-  

msL¨vi ˆeÁvwbK ev Av`k© iƒc (Scientific or Standard form of Numbers) 
weÁvb RM‡Z Ggb wKQy msL¨v Av‡Q †h¸‡jv A‡bK eo, Avevi wKQz A‡bK †QvU| †hgb, c„w_ex †_‡K m~‡h©i Mo 

`~iZ¡ 150000000 wK‡jvwgUvi, Av‡jvi MwZ‡eM cÖwZ †m‡K‡Û 300000000 wgUvi,  Aw·‡R‡bi cvigvbweK 

e¨vmva© 0.000000000048 wgUvi, nvB‡Wªv‡Rb cigvYyi e¨mva© 0.0000000037 †mw›UwgUvi BZ¨vw`| myweavi Rb¨ 

H mKj eo ev †QvU msL¨v‡K 

na 10 AvKv‡i cÖKvk Kiv nq, †hLv‡b 101  a  (A_©vr a , 1 ev 1-Gi †P‡q 

eo wKš‘ 10-Gi †P‡q †QvU) Ges n  c~Y©msL¨v (abvZ¥K, FYvZ¥K ev k~b¨) A_©vr Zn |  

†Kv‡bv msL¨vi 

na 10  iƒc‡K ejv nq msL¨vwUi ˆeÁvwbK ev Av`k© iƒc| †hgb 600000 Gi Av`k© iƒc 

5106 ; 

0.00008 Gi Av`k© iƒc 

5108  | †Kv‡bv FYvZ¥K msL¨v‡K Av`k© iƒ‡c cÖKvk Ki‡Z n‡j Zvi cig gv‡bi 

Av`k© iƒ‡ci Av‡M ÔÕ wPý w`‡Z n‡e| 

 

D`vniY 1: c„w_ex †_‡K m~‡h©i Mo `~iZ¡ 150000000 wK‡jvwgUvi|  G‡K Av`k© iƒ‡c cÖKvk Kiæb| 

mgvavb: 150000000 wK.wg.  1510000000 wK.wg. 

 15107 wK.wg. 

71010
10
15

  wK.wg. 

8105.1   wK.wg. 

AZGe c„w_ex †_‡K m~‡h©i Mo `~iZ¡ 

8105.1   wK.wg. 

 

D`vniY 2: Aw·‡R‡bi cvigvbweK e¨vmva© 0.000000000048 wgUvi| G‡K ˆeÁvwbK iƒ‡c cÖKvk Kiæb  

(†mw›UwgUvi GK‡K)| 

mgvavb: 0.000000000048 wgUvi 

0001000000000
48

  wgUvi 
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1210
48

  wgUvi 

121048   wgUvi 

121010
10
48   wgUvi 

11108.4   wgUvi 

Avgiv Rvwb, 1 wgUvi  100 †mw›UwgUvi 

11108.4   wgUvi 100108.4 11  
 †mw›UwgUvi 

9108.4   †mw›UwgUvi 

AZGi Aw·‡R‡bi cvigvbweK e¨vmva© 

9108.4   †mw›UwgUvi 

 

D`vniY 3: nvB‡Wªv‡Rb cigvYyi e¨mva© 

9107.3  †mw›UwgUvi| msL¨vi GB Av`k© iƒc‡K ¯v̂fvweK AvKv‡i cÖKvk 

Kiæb| 

mgvavb: 

9107.3  †mw›UwgUvi 910
17.3  †mw›UwgUvi 

910
1

10
37

 †mw›UwgUvi 1010
37

 †mw›UwgUvi 

01000000000
37

 †mw›UwgUvi 0000000037.0  †mw›UwgUvi 

 

  

wkÿv_x©i 

KvR 

msL¨vi ˆeÁvwbK ev Av`k© iƒ‡c cÖKvk Kiæb: 

(i) 300000000 (ii) 0.000321  (iii) 62705 

 

jMvwi`g c×wZ (Logarithmic Systems) 
jMvwi`g c×wZ `yB cÖKvi: 

(K) ¯̂vfvweK jMvwi`g (Natural Logarithm) 
e -wfwËK jMvwi`g‡K ¯v̂fvweK jMvwi`g ejv nq| ¯‹Uj¨v‡Ûi MwYZwe` Rb †bwcqvi  (John Napier: 1550-
1617) 1614 mv‡j e  †K wfwË a‡i cÖ_g jMvwi`g m¤úwK©Z eB cÖKvk K‡ib| e  GKwU Ag~j` msL¨v Ges Zvi 

gvb n‡jv, ...71828.2e | Zuvi bvgvbymv‡i GB jMvwi`g‡K †bwcqvi jMvwi`g ev e -wfwËK jMvwi`g ejv nq|  

xelog †K xln AvKv‡iI †jLv nq| 

 

(L) mvaviY jMvwi`g (Common Logarithm): 
10  wfwËK jMvwi`g‡K mvaviY jMvwi`g ejv nq| Bsj¨v‡Ûi MwYZwe` †nbwi weªMm (Henry Briggs: 1561-
1630) 1624 mv‡j 10 †K wfwË a‡i jMvwi`‡gi †Uwej (jM †Uwej ev jM mviwY) ˆZwi K‡ib| Zvi GB 

jMvwi`g‡K weªMm jMvwi`g ev 10  wfwËK jMvwi`g ev e¨envwiK jMvwi`gI ejv nq| 

`ªóe¨: jMvwi`‡gi wfwË D‡jøL bv _vK‡j exRMwYZxq ivwki †ÿ‡Î e †K Ges msL¨vi †ÿ‡Î 10 †K wfwË wn‡m‡e 

aiv nq| jM mviwY‡Z wfwË 10ai‡Z nq| 

mvaviY jMvwi`g I ¯v̂fvweK jMvwi`‡gi g‡a¨ GKwU m¤úK© we`¨gvb| m¤úK©wU n‡jv: xx 10logln4343.0   
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mvaviY jMvwi`‡gi c~Y©K I AskK 

(K) c~Y©K (Characteristics): 
g‡b Kiæb, GKwU msL¨v N †K ˆeÁvwbK AvKv‡i cÖKvk K‡i cvIqv hvq, 

naN 10 , †hLv‡b 101,0  aN Ges Zn  

Dfq c‡ÿ 10  wfwË‡Z jM wb‡q cvIqv hvq, 

)10(loglog 1010
naN   

na 10loglog 1010   

10loglog 1010 na   

 110loglog 1010  an  

anN 1010 loglog   

wfwË 10  Dn¨ †i‡L cvIqv hvq- anN loglog   

GLv‡b, n †K ejv nq Nlog Gi c~Y©K| 

 

wb‡gœ c~Y©K wbY©q Kiv Q‡Ki gva¨‡g †`Lv‡bv nj: 

QK 1: 

N  N  Gi 

na 10  
AvKvi 

m~PK `kwg‡Ki ev‡gi 

As‡ki A¼msL¨v 

c~Y©K 

5570 5.570103 3 4 4  1  3 
557.0 5.570102 2 3 3  1  2 
55.70 5.570101 1 2 2  1  1 
5.570 5.570100 0 1 1  1  0 
0.5570 5.57010-1 1 0 0  1  1 

 

Dc‡ii QK n‡Z jÿ¨ Kiæb, cÖ̀ Ë msL¨vi c~Y© As‡k h_v¸‡jv AsK _vK‡e, msL¨vwUi jMvwi`‡gi c~Y©K n‡e †mB 

A¼msL¨vi †P‡q 1 Kg Ges Zv n‡e abvZ¥K| 

 

QK 2: 

N  N  Gi 

na 10  
AvKvi 

m~PK `kwgK I Gi cieZ©x mv_©K 

A‡¼i gv‡S 0 Gi msL¨v 

c~Y©K 

0.4305 4.305101 1 0  (0+1)  1 
0.04305 4.305102 2 1  (1+1)  2 
0.004305 4.305103 3 2  (2+1)  3 

 

AZGe Dc‡ii QK n‡Z jÿ¨ Kiæb, cÖ̀ Ë msL¨vi c~Y© Ask bv _vK‡j `kwgK we›`y Gi c‡ii cÖ_g mv_©K As‡Ki 

gv‡S hZ¸‡jv 0 (k~b¨) _vK‡e, msL¨vwUi jMvwi`‡gi c~Y©K n‡e k~‡b¨i msL¨vi †P‡q 1 †ewk Ges Zv n‡e FYvZ¥K| 

g‡b ivLvi welq 

 c~Y©K abvZ¥K ev FYvZ¥K n‡Z cv‡i, wKš‘ AskK me©̀ v abvZ¥K| 

 †Kv‡bv c~Y©K FYvZ¥K n‡j, c~Y©KwUi ev‡g ‘ ‘ wPý bv w`‡q c~Y©KwUi Ic‡i ÔÕ (evi wPý) w`‡q †jLv 

nq| †hgb c~Y©K 5 †K †jLv n‡e 5  w`‡q| Zv bv n‡j AskKmn j‡Mi m¤ú~Y© AskwU FYvZ¥K eySv‡e| 
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D`vniY 4: wb‡Pi msL¨v¸‡jvi j‡Mi c~Y©K wbY©q Kiæb: 

6237 (i)  70.63 (ii)  6237.0(iii)  0000639.0(iv)  

mgvavb: 

310237.61000237.66237(i)   

msL¨vwUi j‡Mi c~Y©K 3  

Ab¨fv‡e, 6237  msL¨vwU‡Z As‡Ki msL¨v 4 wU 

 msL¨vwUi j‡Mi c~Y©K 314   

 6237 msL¨vwUi j‡Mi c~Y©K 3  

110370.670.63(ii)   

 msL¨vwUi c~Y©K 1 

Ab¨fv‡e 70.63  msL¨vwUi `kwg‡Ki ev‡g, A_©vr c~Y© As‡k 2wU AsK Av‡Q 

 msL¨vwUi j‡Mi c~Y©K 112   

70.63 msL¨vwUi j‡Mi c~Y©K 1 

110237.66237.0(iii)   

 msL¨vwUi c~Y©K 1  

Ab¨fv‡e, 6237.0  msL¨vi `kwgK we›`y I Gi cieZ©x cÖ_g mv_©K A¼ 6 Gi gv‡S †Kv‡bv 0 (k~b¨) †bB| A_©vr 

k~b¨wU 0 Av‡Q| 

 msL¨vwUi c~Y©K 11)10(   

 6237.0 msL¨vwUi j‡Mi c~Y©K 1 

0000639.0(iv) 51039.6   

msL¨vwUi j‡Mi c~Y©K 5 ev 5  

Ab¨fv‡e msL¨vwUi `kwgK we›`y I Gi cieZ©x cÖ_g mv_©K A¼ 6 Gi gv‡S 4 wU 0 (k~b¨) Av‡Q| 

 msL¨vwUi j‡Mi c~Y©K 55)14(   

0000639.0 msL¨vwUi j‡Mi c~Y©K 5  

 

(L) AskK (Mantissa): 
†Kv‡bv msL¨vi mvaviY j‡Mi AskK 1 A‡cÿv †QvU GKwU AFYvZ¥K msL¨v| GwU g~jZ: Ag~j` msL¨v| GKwU 

wbw`©ó `kwgK ¯’vb ch©šÍ Ask‡Ki gvb wbY©q Kiv nq| 

†Kv‡bv msL¨vi j‡Mi AskK jM ZvwjKv †_‡K †ei Kiv hvq| Avevi Zv K¨vjKz‡jU‡ii mvnv‡h¨I wbY©q Kiv hvq| 

GLb Avgiv K¨vjKz‡jU‡ii mvnv‡h¨ msL¨vi j‡Mi AskK wbY©q Ki‡ev| 
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K¨vjKz‡jU‡ii mvnv‡h¨ msL¨vi mvaviY jM wbY©q: 

D`vniY 5: 3213log  Gi c~Y©K I AskK wbY©q Kiæb| 

mgvavb: K¨vjKz‡jUi e¨envi Kiæb 

AC  Log  3213    3.50691 
3213log Gi c~Y©K 3Ges AskK 50691.  

 

D`vniY 6: 63241.55log  Gi c~Y©K I AskK wbY©q Kiæb| 

mgvavb: K¨vjKz‡jUi e¨envi Kiæb: 

AC  Log  55.63241    1.74532 
63241.55log Gi c~Y©K 1 Ges AskK 74532.  

 

D`vniY 7: 00625.0 Gi j‡Mi c~Y©K I AskK wbY©q Kiæb| 

mgvavb: K¨vjKz‡jUi e¨envi Kiæb: 

AC  Log  0.00625    3.79588 
00625.0log Gi c~Y©K 3 ev 3Ges AskK 79588.  

 

  

wkÿv_x©i 

KvR 

K¨vjKz‡jUi e¨envi K‡i wb‡Pi msL¨v¸‡jvi 10 wfwËK I 

e  
wfwËK jM wbY©q 

Kiæb: 

(i) 0.7296 (ii) 0.0005321  (iii) 3290 

 

 

 mvims‡ÿc- 

 A‡bK eo ev A‡bK †QvU msL¨v‡K 

na 10  AvKv‡i cÖKvk Kiv nq, †hLv‡b 101  a Ges Zn | 

†Kvb msL¨vi 

na 10  iƒc‡K ejv nq msL¨vwUi ˆeÁvwbK ev Av`k© iƒc| 
 e  wfwËK jMvwi`gB ¯v̂fvweK jMvwi`g hv xelog  ev xln  AvKv‡i †jLv nq| 

 c~Y©K (Characteristics): anN loglog  , GLv‡b n †K ejv nq Nlog Gi  c~Y©K| 

 †Kv‡bv msL¨vi mvaviY j‡Mi AskK 1 A‡cÿv †QvU GKwU AFYvZ¥K msL¨v| GwU g~jZ: Ag~j` msL¨v| 

 

 

 cv‡VvËi g~j¨vqb 4.3- 

mwVK DË‡ii cv‡k wUK () wPý w`b (1-5): 

1. GKwU msL¨v‡K 

na 10  AvKv‡i †jLvi Rb¨ kZ© †Kvb&wU? 

(K) 101  a  (L) 101  a  (M) 101  a  (N) 101  a  

 

000625.0 msL¨vwU we‡ePbv K‡i wb‡Pi 2-5 bs cÖkœ̧ ‡jvi DËi w`b: 

2. msL¨vwUi 

na  AvKvi wb‡Pi †Kvb&&wU? 

(K)  25.2  (L)  225.  (M)  2025.0  (N)  20025.0  

3. msL¨vwUi ˆeÁvwbK AvKvi wb‡Pi †Kvb&wU? 

(K) 

41025.6   (L) 

410625   (M) 

3105.62   (N) 

31025.6   
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4. msL¨vwUi mvaviY j‡Mi c~Y©K KZ? 

(K) 4  (L) 3  (M) 2  (N) 1 

5. msL¨vwUi mvaviY j‡Mi AskK †Kvb&wU? 

(K) 79858.0  (L) 79885.0  (M) 79888.0  (N) 79588.0  

6. ˆeÁvwbK iƒ‡c cÖKvk Kiæb: 

(i) 15000  (ii)) 000512.0  (iii) 37500000  (iv) 00000014.0   
7. mvaviY `kwgK iƒ‡c cÖKvk Kiæb: 

(i) 610  (ii) 410526.3   (iii) 510219.7   (iv) 31032.5    
8. wb‡Pi msL¨v¸‡jvi mvaviY j‡Mi c~Y©K wbY©q Kiæb (K¨vjKz‡jUi e¨envi bv K‡i): 

(i) 70.45  (ii) 000435.0  (iii) 5692  (iv) 0045.0  (v) 000532.0  

9. K¨vjKz‡jUi e¨envi K‡i wb‡Pi msL¨v¸‡jvi mvaviY j‡Mi c~Y©K I AskK wbY©q Kiæb: 

(i) 147.63  (ii) 00456.0  (iii) 0235.0  (iv) 37  (v) 405.1  

10. ¸Ydj A_ev fvMdj¸‡jvi mvaviY jM (Avmbœ cuvP `kwgK ’̄vb ch©šÍ) wbY©q Kiæb: 

(i) 7.55.3 
 (ii) 92.073.0   (iii) 45.3236.43    (iv) 4.3219926.0   

11. hw` 30103.02log  , 47712.03log  , 69897.05log   I 84510.07log   nq Z‡e wb‡Pi 

ivwk¸‡jvi gvb wbY©q Kiæb: 

(i) 4log  (ii) 6log  (iii) 15log   (iv) 28log   

 

 

 


