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 m~PK I jMvwi`g 
 

f‚wgKv 

Kjvg Ges mvwi‡Z eM©vKv‡i mvRv‡bv †Kvb e¯Ízi 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 Ges Gi cÖZxK we‡klfv‡e Dc‡hvMx| eo eo msL¨vi ¸Ydj, fvMdj ev g~j` 

m~PKhy³ Nv‡Zi gvb †ei Ki‡Z n‡j jMvwi`‡gi e¨envi cÖ‡qvRb| G BDwb‡U Avcbviv m~P‡Ki aviYv, Gi 

e¨envi Ges jMvwi`‡gi bvbv e¨envi m¤ú‡K© AewnZ n‡eb| 

 

D‡Ïk¨ 

GB BDwbU †k‡l AvcwbÑ 

l m~PK m¤ú‡K© Ávb jvf Ki‡eb; 

l NvZ ev kw³ Ges wfwË m¤ú‡K© Ávb jvf Ki‡eb; 

l mg wfwËi kw³i ¸Ydj I fvMdj wbY©q Ki‡Z cvi‡eb; 

l wfbœ wfwËi GKB kw³i ¸Ydj I fvMdj wbY©q Ki‡Z cvi‡eb; 

l FYvZ¥K c~Y© msL¨vi m~PK wbY©q Ki‡Z cvi‡eb; 

l jMvwi`g m¤ú‡K© Ávb jvf Ki‡eb; 

l jMvwi`‡gi c~Y©K I AskK wbY©q Ki‡Z cvi‡eb; 

l msL¨vi ˆeÁvwbK iƒc m¤ú‡K© Ávb jvf Ki‡eb; 

l jM mviwY e¨envi K‡i msL¨vi †hvM, we‡qvM, ¸Y, fvM wbY©q Ki‡Z cvi‡eb| 
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cvV 1 m~PK, m~P‡Ki ag© I wbqgvewj 
  

 
D‡Ïk¨ 

GB cvV †k‡l Avcwb– 

l m~PK wK Zv ej‡Z cvi‡eb; 

l NvZ ev kw³ wK Zv ej‡Z cvi‡eb; 

l wfwË wK Zv ej‡Z cvi‡eb; 

l GKB msL¨vi P msL¨K Drcv`‡Ki ¸Ydj wK Zv ej‡Z cvi‡eb; 

l mg wfwËi kw³i ¸Ydj wbY©q Ki‡Z cvi‡eb; 

l mgwfwËi kw³i fvMdj wbY©q Ki‡Z cvi‡eb; 

l kw³i kw³ wK Ges Gi gvb ej‡Z cvi‡eb; 

l wfbœ wfwËi GKB kw³i ¸Ydj wbY©q Ki‡Z cvi‡eb; 

l wfbœ wfwËi GKB kw³i fvMdj wbY©q Ki‡Z cvi‡eb| 
 

 abvZ¥K c~Y© msLvi m~PK 

2 X 2 X 2 X 2 = 24 ev, 32  

5 X 5 X 5 = 53 ev, 125 

A_©vr  n hw` G‡Ki †P‡q eo †Kvb c~Y© msL¨v nq, Zvn‡j an
 Øviv n  msL¨K a Gi µwgK ¸Ydj eySvq| 

an = a X a X ... ... ... .. X a (n msL¨K a) 

an †K a Gi nZg NvZ ev kw³ ejv nq| 

†hgb, a2 

†K a Gi wØNvZ Ges a3
 †K a Gi wÎNvZ ejv nq| Z‡e cÖPwjZ K_vq a2

†K a Gi eM© Ges a3 

†K a Gi Nb ejv n‡q _v‡K| 

an
 –G n †K a Gi m~PK Ges a †K wfwË ejv hvq| mKj abvZ¥K c~Y© msL¨vi m~P‡Ki wbqg A_©c~Y© Kivi 

Rb¨ a1 †K a aiv nq| 

an
 –G n †K a Gi m~PK Ges a †K wfwË ejv nq 

hw` p = q nq, Z‡e x
p   = x

q
   n‡e| 

wecixZµ‡g x
p
   = x

q
   n‡j p = q n‡j| 

Avevi, hw` x = y nq, Zvn‡j x
p
   = y

p   n‡e| 

wecixZµ‡g x I y 
Df‡qB abvZ¥K msL¨v n‡j, 

hw` x2 = y2
 nq, Zvn‡j x = y n‡e| 
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m~P‡Ki wbqgvewj 

(1) GKB wfwËi kw³i ¸Y 

x †h †Kvb msL¨v Ges p I q †h †Kvb abvZ¥K c~Y© msL¨v n‡j xp    X xq   = xp+q   

xp    X  xq   = xp+q   

cÖgvY : x3.x5 = (x.x.x) (x.x.x.x.x) = x.x.x.x.x.x.x.x = x8 = x3+5
 

Avevi,x2.x4 = (x.x) (x.x.x.x) = x.x.x.x.x.x = x
6
   = x

2+4
   

x
p
  .x

q
   =  

(x.x.x...............x)
 p xÄUqT C“kJhT     (x.x.x...............x)

 q xÄUqT C“kJhT   

=xp+q 
(cÖgvwYZ) 

Abywm×všÍ : p1  , p2  , p3  , ... ... ..., pn   abvZ¥K c~Y© msL¨v n‡j, 

x  p1   . x  p2   .  x p3   .  ................ x pn   = x p1+p2+p3+ ......pn  
 

(2) GKB wfwËi kw³i fvM 

x †h †Kvb Ak~b¨ msL¨v Ges p I q abvZ¥K c~Y© msL¨v n‡j, 

xp  ÷xq   = xp–q   

xp  ÷xq   = xp–q   

cÖgvY : x4 ÷ x2 = 
x4

x2    =  
x.x.x.x

x.x     =  x2  =  x4–2 

Avevi, x6 ÷ x3   = 
x6

x3   = 
x.x.x.x.x.x

x.x.x     =  x3  =  x6–3 

xp   ÷ xq   = 
xp

xq   = 
x.x.x ... ... x (p xÄUqT x)
 x.x.x ... ... x (q xÄUqT x)   

=xp-q (k´oJKef)   

 

(3) kw³i kw³ 

x †h †Kvb msL¨v Ges p I q abvZ¥K c~Y© msL¨v n‡j, 

(xp)
q

   = x
pq

   

(xp)q   = xpq   

cÖgvY : (xp  )q   =  xp  .xp  .xp  . ....... xp  ( q xÄUqT xp)   
    = x p + p + p + .... ..... + p

 ( q msL¨K) 

= x
pq (cÖgvwYZ)   
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(4) wfbœ wfwËi ¸Yd‡ji kw³ 

x, y †h †Kvb msL¨v Ges p †h †Kvb abvZ¥K c~Y© msL¨v n‡j, (xy)p   = xp  yp   

(xy)p   = xp  yp   

cÖgvY : (xy)p   = (xy) X (xy) X ... ... ... X (xy) (p msL¨K xy) 

= (x X x X x X x X .......... X x). (y X y X y X ... ... .... X y) 

  p msL¨K x                           p msL¨K y  

= x
p
  y

p (k´oJKef)   
 

(5) wfbœ wfwËi fvMd‡ji kw³ 

x †h †Kvb msL¨v, y †h †Kvb Ak~b¨ msL¨v Ges p abvZ¥K c~Y© msL¨v n‡j 




x

y

p

   = 
xp

yp   




x

y

p
   = 

xp

yp   

cÖgvY : 


x

y

p

   = 
x
y    X  

x
y   X ....... X 

x
y 



p xÄUqT 

x
y    

 = 

x X x X x X .... ... X x (p xÄUqT x)
 y X y X y X... .... X y (p xÄUqT y)   

 = 
xp

yp   

 

D`vniY 1 : 33
 = KZ? 

mgvavb : 33 = 3 X 3 X 3 

= 27 

 

D`vniY 2 : 24 X 23
 = KZ? 

mgvavb : 24 X 23 = 24 + 3
 = 27 = 128 

 

D`vniY 3 : 2x = 64 n‡j, x= KZ? 

mgvavb : 64 = 2 X 2 X 2 X 2 X 2 X 2  = 26 

2x = 26 
myZivs x = 6 
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D`vniY 4 : x4 = 625 n‡j x = KZ? 

mgvavb : 625 = 5 X 5 X 5 X 5 =54 

x4 = 54 
myZivs x = 5 

D`vniY 5 : mij Kiæb : 


2

3
3
   

mgvavb :  


2

3
3
  = 

2
3     X 

2
3     X 

2
3   

= 
8
27   

D`vniY 6 : 35 32 = KZ? 

mgvavb : 35 ÷ 32
35

32
  =  35–2 = 33 = 27 

 

D`vniY 7 : mij Kiæb : ( 2   X 3  )4 

mgvavb : ( 2   X 3  )4 = ( 2   )4 X ( 3  )4 

= {( 2  )2}2 X {( 3  )2}2 

= (2)2 X (3)2 

= 4 X 9 = 36 

D`vniY 8 : gvb wbY©q Kiæb 7 ( 28– 7)   
mgvavb : 7 ( 28– 7)   
 = 7 ( 7.2.2 – 2)   

 = 7 (2 7 – 7)   
 = 2.7 – 7 
 =14 – 7 
 = 7 

D`vniY 9 : gvb wbY©q Kiæb : 

4n–1
2n–1

   

mgvavb :  cÖ̀ Ë ivwk = 

4n–1
2n–1   

= 
(22)n–1

2n–1    = 
22n–1
2n–1   = 

(2n)
2 –1

2n –1    

= 
(2n + 1) (2n–1)

(2n–1)    = 2n + 1 

D`vniY 10 : 

3 8   3 27 = KZ? 
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mgvavb : 

3 8   3 27 = 
3 8

27   = 
3 23

33   = 
2
3   

 
 
 
 
 

 Abykxjbx 8.1 

1. 4x = 256 n‡j, x Gi gvb KZ? 

2. x5 = 243 n‡j, x Gi gvb KZ? 

3. x4 =
1
81   n‡j, x Gi gvb KZ? 

4. x
p
   = x3

 n‡j,  P Gi gvb KZ? 

5. 
am

an    = KZ?  

6. 


2

5
3
   = KZ?  

7. mZ¨–wg_¨v wbY©q Kiæb : 

 (i) 34=43        (ii) 26 = 43    (iii) 53 = 35  

 (iv) 


1

2
3

   = 


1

3
2

      (v) 


3

4
2

   = 


2

3
3

   

 (vi) (22)3 = 64  
8. x Gi pZg NvZ wjLyb| 

9. 3 27   3 64= KZ? 

10. gvb wbY©q Kiæb : 

 (i) 3 ( 108 – 3 12)   
 (ii) 35–53 + 25 + 43 
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cvV 2 FYvZ¥K c~Y© msL¨vi m~PK 
 

 D‡Ïk¨ 

GB cvV †k‡l Avcwb– 

l †h †Kvb Ak~b¨ msL¨vi NvZ k~b¨ n‡j Zvi gvb wK Zv ej‡Z cvi‡eb; 

l †h †Kvb Ak~b¨ msL¨vi NvZ FYvZ¥K n‡j Zvi gvb wK Zv ej‡Z cvi‡eb| 
 

 
B‡Zvc~‡e© abvZ¥K c~Y© msL¨vi †ÿ‡Î m~P‡Ki wbqgvewji cÖ‡qvM †`Lvb n‡q‡Q| wKšÍz FYvZ¥K 

c~Y©  msL¨v  wKsev  k~‡b¨i †ejvq Gi e¨envi  †Kgb n‡e Zv Rvbv †bB|  myZivs FYvZ¥K c~Y© 

msL¨v  
Ges k~‡b¨i R‡b¨I m~PK wbqgvewji cÖ‡qvM Kiv Avek¨K| A_©vr p I q †h †Kvb c~Y© msL¨v (FYvZ¥K, 

abvZ¥K Ges k~b¨, p>q, p<q ev p=q) n‡j c~‡e©i m~PK wbqgvewj Kvh©Ki ivLvi Rb¨ Nv‡Zi bZzb msÁv 

†`Iqv cÖ‡qvRb| 

k~b¨ Ges FYvZ¥K c~Y© msL¨vi †ÿ‡Î Nv‡Zi msÁv wb‡P †`Iqv nj : 

(1) x0 = 1 (x≠ 

cÖgvY : p I q †h †Kvb c~Y© msL¨v n‡j, 

 xp    X xq    = xp + q   

 q = 0 n‡j, 

 x
p
    X x

0
   = x

p   [  p + 0 = p] 

    ev,  xo   = 
x

p

x
p   [Dfqc‡ÿ x

p   Øviv fvM K‡i ] 

 x0 = 1 (cÖgvwYZ) 

 

(2) x
–q

   = 
1

x
q ( x ≠ 0, q FYvZ¥K c~Y© msL¨v)   

cÖgvY : p I q †h †Kvb c~Y© msL¨v n‡j, 

 xp    xq   = xp–q   

 p = 0 n‡j, 

 x0 ÷ x
q
   = x 0–q   

     ev 1 ÷ x
q
   = x

–q
   

 .. 
1

x
q   = x

–q
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x
–q

   = 
1

x
q (cÖgvwbZ)   

myZivs x–2 = 
1
x2  , x–3 = 

1
x3   BZ¨vw`| 

n Zg g~j 

hw` p GKwU abvZ¥K ev¯Íe msL¨v nq Ges n GKwU abvZ¥K c~Y© msL¨v nq, Zvn‡j p Gi nZg g~j GKwU 

ev¯Íe msL¨v x, hLb xn = p| cÖwZwU abvZ¥K ev¯Íe msL¨viB GKwU abvZ¥K n Zg g~j i‡q‡Q| 

GB g~jwU‡K 

n p   cÖZxK Øviv m~wPZ Kiv nq| 

myZivs q = n p   Gi A_©, q> 0 Ges qn = p 

Avevi, hw` p GKwU FYvZ¥K ev¯Íe msL¨v nq Ges n we‡Rvo msL¨v nq, Zvn‡j p Gi GKwU FYvZ¥K n 

Zg g~j _vK‡e Ges Zv‡K p   Øviv m~wPZ Kiv nq| 

†hgb : 

3 –8   = –2, KviY (–2)3 = –8 

Avevi, hw` p = 0 nq Zvn‡j p Gi n Zg g~jI 0 n‡e| 

A_©vr 

n p  =0 

myZivs n abvZ¥K ev FYvZ¥K, cÖK…Z ev AcÖK…Z †h †Kvb fMœvsk †nvK bv †Kb, hw` n  =  
p
q    †hLv‡b p,q 

c~Y© msL¨v Ges q>0 nq, Zvn‡j a

p
q   = 

q
a

p
    

D`vniY 1 : 5

2
3  ÷ 5

1
3   = KZ? 

mgvavb : 5

2
3   ÷ 5

1
3   = 5 

2
3–

1
3   = 5

1
3   = 3 5   

D`vniY 2 : x abvZ¥K ev Í̄e msL¨v Ges p, q, r g~j` msL¨v n‡j †`Lvb †h, 







xp

xq

r
 






xq

xr
p

 






xr

xp
q

   = 1 

mgvavb :  evgcÿ =






x

p

x
q

r
 






x

q

x
r

p







x

r

x
p

q
    

 =( )x
p–q r( )x

q–r p( )x
r–p q

   

 = x
rp–qr

  . x
pq–rp

   . x
qr–pq

   

 = x rp–qr+pq–rp+qr–pq   
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 = x
0

   

 = 1  (cÖgvwYZ)  

 

D`vniY 3 : mij Kiæb, 

2
a + 1

( )2
a a–1   �  4

a + 1

( )2
a–1 a + 1 

mgvavb :  

2
a + 1

( )2
a a–1    4

a + 1

( )2
a–1 a + 1 

= 
2a+1

2
a2–a    

(2
2

)
a + 1

2
a 2 – 1  

= 
2a+1

2a2–a   ÷ 
22a+2

2a2–1   

=2
a + 1–a2 + a

   2 
2a + 2–a2 + 1

   

= 2 
2a + 1–a2

  2
2a–a2 + 3

   

= 2 
2a + 1–a2–2a + a2–3

   

= 2–2   = 
1
22   = 

1
4   

D`vniY 4 : 

( )x
–1

 + y
–1 –1

  = KZ? 

mgvavb : 

( )x
–1

 + y
–1 –1

   

= 
1

x
–1

 + y
–1   = 

1
1
x + 

1
y

    

= 
1

y + x
xy

   = 
xy

x+y   

 

D`vniY 5 : mij Kiæb : ( 3   + 2  ) ( 3    – 2  ) 

mgvavb :  ( 3   + 2  ) ( 3   – 2  ) 

=( 3  )
2

   – ( 2  )
2

   
= 3 – 2 
= 1 
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D`vniY 6 : hw` xy  = yx   nq, Z‡e cÖgvY Kiæb 


x

y

x
y   = x 

x
y–1

   

mgvavb : evgcÿ = 


x

y

x
y   

= 
x
x
y

y
x
y

   = 
x
x
y

y
x.

1
y

   

= 
x

x
y

(x
y
)

1
y

        [y
x
   = x

y
  ] 

 

=
x

x
y

x    = x

x
y –1

   

=Wvbcÿ (cÖgvwYZ) 

 

D`vniY 7 : gvb wbY©q Kiæb (27)

2
3   + (64)

2
3   

mgvavb : (27)

2
3   + (64)

2
3   

= (3
3

  )

2
3   +  (4

3
  ) 

2
3    

= 3
3.

2
3    +  4 

3. 
2
3   

= 32  +  42 
= 9  +  16 
= 25 
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 Abykxjbx 8.2 

1. x 
p

    X x 
q

   = x 
p

   n‡j, q Gi gvb KZ? 

2. x
a

    X x 
–b

   = 1  n‡j cÖgvY Kiæb †h, a = b 

3. x 
–5

   = 1 n‡j, x Gi gvb KZ? 

 mij Kiæb (4–9 ch©šÍ) 

4. x
–1

  y . y
–1

  z . z
–1

  .x  [ x, y, z cÖ‡Z¨‡K > 0] 

5. 
3.2

n
–4.2

n–2

2
n

–2
n–1    

6. m – 



m

–1
 + (n

–1
–m)

–1 –1
   [mn ≠ 1] 

7. 








x

p+q

x
2r   









x

q+r

x
2p   









x

r+p

x
2q     

8. 
2

m
 (2

m–1
)
m

 . 2 
2m

(2
m + 1

). 2
m–1

 (2
m

)
m    

9. hw` x = m
p

  , y = m
q

   Ges  m
2

   = ( )x
q

y
p r

   nq Z‡e †`Lvb †h,  

 pqr =1 
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cvV 3  jMvwi`g I jMvwi`‡gi m~Îvejx 
 

 
D‡Ïk¨ 

GB cvV †k‡l Avcwb– 

l jMvwi`‡gi msÁv ej‡Z cvi‡eb; 

l jMvwi`g KZ cÖKvi Zv ej‡Z cvi‡eb; 

l jMvwi`‡gi c~Y©K I AskK †ei Ki‡Z cvi‡eb; 

l jMvwi`‡gi m~Î¸‡jv ej‡Z cvi‡eb; 

l jMvwi`‡gi m~Î e¨envi K‡i Gi †hvM, we‡qvM, ¸Y, fvM †ei Ki‡Z cvi‡eb; 

l msL¨vi ˆeÁvwbK iƒc wjL‡Z cvi‡eb; 

l ˆeÁvwbK iƒ‡c wjwLZ msL¨v‡K mvaviY fMœvs‡k cÖKvk Ki‡Z cvi‡eb| 
 

 jMvwi`‡gi aviYv 
MwY‡Z Avgiv wewfbœ iK‡gi msL¨v wb‡q KvR Kwi| hLb †Kvb msL¨v A‡bK eo nq, ZLb Zvi ¸Ydj, 

fvMdj ev g~j` m~PK hy³ Nv‡Zi gvb †ei Kivi Rb¨ jMvwi`‡gi e¨envi Kiv nq| 

g‡b Kiæb a>0, a ≠1 n‡j Ges abvZ¥K msL¨v| 

xR n‡j hw` ax   = n nq, Zvn‡j x †K n Gi a wfwËK jMvwi`g ( ev jM) ejv nq|  

A_©vr  ax = n n‡j,  x = logan n‡e Ges G‡K n-Gi a wfwËK jM co‡Z n‡e|  

myZivs ax = n Ges x = logan  GKB A_© cÖKvk K‡i| 

xR n‡j hw` ax   = n nq, Zvn‡j x †K n Gi a wfwËK jMvwi`g e‡j| A_©vr ax = n 

n‡j, x = logan  

 

jMvwi`‡gi cÖKvi‡f` 

MwY‡Z `yB ai‡bi jMvwi`‡gi cÖPjb †`Lv hvq| h_v: cÖvK…wZK jMvwi`g Ges mvaviY jMvwi`g| cÖvK…wZK 

jMvwi`‡gi cÖeZ©b K‡ib Rb †bwcqvi| GwU GKwU e wfwËK jM| e GKwU Ag~j` msL¨v Ges Gi Avmbœ 

gvb 2.71828| Avi mvaviY jMvwi`g nj 10 wfwËK jM| e¨envwiK †ÿ‡Î mvaviYZ mvaviY jMvwi`gB 

cÖPwjZ| 

cÖvK…wZK jMvwi`g‡K cÖKvk Kiv nq logex Øviv| G‡K Avevi lnx I †jLv nq| 

Ges mvaviY jMvwi`g cÖKvk Kiv nq log10 x Øviv|   

jMvwi`g ỳB cÖKvi| h_v :  (1) cÖvK…wZK jMvwi`g Ges  (2) mvaviY jMvwi`g|  

GB `yB jMvwi`‡gi g‡a¨ Avevi GKwU m¤úK©I we`¨gvb| m¤úK©wU nj, 0.4343 lnx = log10 x 
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log10x = 0.4343 ln x  

mvaviY jMvwi`‡gi e¨cK e¨env‡ii KviY nj Gi wfwË 10 nIqvq Zvi †h †Kvb NvZ wbY©q Kiv mnR| 

mvaviY jMvwi`‡gi eûj e¨env‡ii d‡j mvaviYZ Gi wfwË Dn¨ ivLv nq| A_©vr log10N †K logN †jLv 

nq| ˆeÁvwbK Kv‡R A‡bK eo Ges A‡bK †QvU msL¨vi e¨envi Av‡Q| GB me msL¨v e¨env‡ii myweav‡Z 

msL¨v¸‡jv‡K a X
n AvKv‡i †jLv nq| G‡ÿ‡Î a Gi gvb GK ev G‡Ki †P‡q eo wKšÍz `‡ki †P‡q 

†QvU A_©vr 1a <10| 

msL¨vi GB iƒc‡K msL¨vi ˆeÁvwbK iƒc ejv nq| G‡K msL¨vi Av`k© iƒcI e‡j| 

†hgb : 10000 Gi Av`k© iƒc 104
; 

0.0001 Gi Av`k© iƒc 10–4
 ; 

Dc‡ii `ywU †ÿ‡Î a Gi gvb 1. 

Abyiƒcfv‡e, 34,00,000 Gi ˆeÁvwbK iƒc 3.4 X 106
 Ges 0.000052 Gi ˆeÁvwbK iƒc 5.2 X 10–5

 

 

mvaviY jMvwi`‡gi c~Y©K I AskK 

hw` N Gi ˆeÁvwbK iƒc a X 10
n
   nq, Zvn‡j 

log N = log (a X 10
n
  ) = loga  +  log10

n
   

= loga  +  n 

jÿ Kiæb †Kvb abvZ¥K msL¨v N Gi mvaviY jMvwi`‡g `yBwU Ask _v‡K| GKwU As‡k c~Y©msL¨v 

(abvZ¥K, FYvZ¥K ev k~b¨) Ges Aci Ask k~b¨ ev k~b¨ Ges 1 Gi ga¨eZ©x †Kvb msL¨v| 

A_©vr D³ c~Y© msL¨vwU‡K logN Gi c~Y©K Ges Aci AskwU‡K logN Gi AskK e‡j| 

wb‡Pi D`vniYwU jÿ Ki‡j mn‡RB jMvwi`‡gi c~Y©K wbY©q Kiv hv‡e| 

 m~PK c×wZi †ÿ‡Î  jMvwi`‡gi c×wZi †ÿ‡Î 

 100 = 1 log1 = 0 

 101 = 10 log10 = 1 

 102 = 100 log100 = 2 

 103 = 1000 log1000 = 3 
 

Dc‡ii D`vniY †_‡K eySv hvq †h 1 †_‡K 10 ch©šÍ msL¨vi jMvwi`g 0 Ges 1 Gi gv‡Si †Kvb fMœvsk, 

10 Ges 100 ch©šÍ msL¨vi jMvwi`g 1 Gi mv‡_ wKQy fMœvsk †hvM| Abyiƒcfv‡e, 100 †_‡K 1000 ch©šÍ 

msL¨vi jMvwi`g n‡e 2 †hvM wKQy fMœvsk| A_©vr mnRfv‡e ej‡Z †M‡j †Kvb msL¨vi jMvwi`‡gi c~Y©K 

n‡e msL¨vwUi A¼ msL¨v A‡cÿv 1 Kg| 

†Kvb msL¨vi jMvwi`‡gi c~Y©K n‡e msL¨vwUi A¼ msL¨v A‡cÿv 1 Kg| 
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Dc‡ii Av‡jvPbv †_‡K eySv hvq mvaviY j‡Mi †ÿ‡Î †Kvb msL¨vi Av`k©iƒ‡c 10 Gi kw³i m~PKB H 

msL¨vi j‡Mi c~Y©K| 

AZGe, log3.75 Gi c~Y©K 0, KviY 3.75 = 3.75 X 10
0
   

log 375 Gi c~Y©K 2, KviY 375 = 3.75 X 102 

log0.000375 Ges c~Y©K – 4, KviY, 0.000375 = 3.75 X 10–4
 

myZivs msL¨vwU hw` 1 A‡cÿv eo abvZ¥K msL¨v nq Zvn‡j Zvi Av`k©iƒ‡c 10 Gi kw³i m~PK k~b¨ A_ev 

†Kvb abvZ¥K c~Y© msL¨v n‡e Ges Zv msL¨vwUi `kwgK we›`yi ev‡gi A¼ msL¨v A‡cÿv 1 Kg| 

Avi msL¨vwU hw` 1 A‡cÿv †QvU abvZ¥K msL¨v nq Zvn‡j Zvi ˆeÁvwbKiƒ‡c 10 Gi kw³i m~PK FYvZ¥K 

c~Y© msL¨v n‡e Ges Gi ciggvb msL¨vwUi `kwgK we›`y Ges `kwg‡Ki Wv‡b cÖ_g Ak~b¨ A‡¼i gv‡S 

Aew¯’Z k~‡b¨i msL¨vi †P‡q 1 †ewk| 

†h †Kvb jMvwi`‡gi AskK n‡e GKwU Ag~j` msL¨v Ges Gi Avmbœ gvb e¨envi Kiv nq| 

AskK wbY©‡qi cÖwµqvwU †ek RwUj| wKšÍz mvaviYZ AskK wbY©‡qi cÖ‡qvRb c‡o bv| †Kbbv AskK wbY©q 

Kivi Rb¨ jM mviwY cvIqv hvq| jM mviwY e¨envi K‡i AskK wbY©‡qi c×wZ cieZ©x cv‡V wkL‡Z 

cvi‡eb| 

†h †Kvb jMvwi`‡gi AskK n‡e GKwU Ag~j` msL¨v Ges Gi Avmbœ gvb e¨envi Kiv nq| 

 

D`vniY 1 : 45320 Gi j‡Mi c~Y©K wbY©q Kiæb| 

mgvavb : 45320 msL¨vwU 1 A‡cÿv eo Ges Gi `kwgK we›`yi ev‡g 5wU A¼ i‡q‡Q| KviY 45320 †K 

45320.0 †jLv hvq| 

myZivs log45320 Gi c~Y©K 5–1 =4 
 

D`vniY 2 : 122.35 Gi j‡Mi c~Y©K wbY©q Kiæb| 

mgvavb: 122.35 msL¨vwU 1 A‡cÿv eo| Gi `kwgK we›`yi ev‡g 3wU A¼ i‡q‡Q| 

myZivs log122.35 Gi c~Y©K 3–1 = 2 
 

D`vniY 3 : 0.00325 Gi j‡Mi c~Y©K wbY©q Kiæb| 

mgvavb : 0.00325 msL¨vwU 1 A‡cÿv †QvU| Gi `kwgK we›`yi Wv‡b cÖ_g mv_©K msL¨v ev Ak~b¨ msL¨v 

nj 3 Ges `kwgK we› ỳ I 3 Gi gv‡S k~b¨ i‡q‡Q 2wU| 

myZivs log 0.00325 Gi c~Y©‡Ki ciggvb nj 2 + 1 = 3 

AZGe log0.00325 Gi c~Y©K nj –3. 
 

D`vniY 4 :  log
5

  25 Gi gvb wbY©q Kiæb| 

mgvavb : 25 = 52
 

 log
5

  25  = log
5

  52  = 2 
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D`vniY 5 : log2 


1

8    Gi gvb wbY©q Kiæb| 

mgvavb : 
1
8   = 



1

2
3

   = 2
–3

   

log2 


1

8    = log2  2
–3

   = –3 

 

D`vniY 6 : log
3

   3 3   Gi gvb KZ? 

mgvavb : 3 3   = 3.3

1
2   = 3

3
2   

 log3  3 3    = log3  3

3
2   

 = 
3
2   

 

D`vniY 7 : log3 2  324 = x n‡j x Gi gvb KZ? 

mgvavb : cÖkœg‡Z, ( )3 2 x   = 324 = 81 * 4 = 34
 * 22 

 = 34 * ( )2 4   = ( )3 2 4   

  x = 4 

 

jMvwiM‡gi m~Îvewj 

jMvwi`‡gi e¨envwiK cÖ‡qv‡Mi Rb¨ KZK¸‡jv m~‡Îi mvnvh¨ †bIqv nq| m~Î¸‡jv wb¤œiƒc : 

hLb a > 0 Ges a ≠ 1, ZLb 

1. M abvZ¥K Ges r †h †Kvb ev Í̄e msL¨v n‡j 

 loga Mr   = r loga M 

2. Loga MN = loga M + loga N  

3. loga 



M

N    = loga M – loga N 

hw` j‡Mi wfwË En¨ _v‡K Zvn‡j me©Î GKB wfwË ai‡Z n‡e|  
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loga  Mr   = r loga M 

loga  MN = loga M+ loga N 

loga 



M

N    = loga M– loga N 

 

D`vniY 8 : †`Lvb †h, log15 = log 3 + log5 

mgvavb : log15 = log (3 X 5) = log3 + log5 

 

D`vniY 9: †`Lvb †h, log8 = 5log2 – log4 

mgvavb : log8 = log(
32
4   ) = log32–log4 

= log2
5

  –log4 
= 5 log2– log4 

(cÖgvwYZ) 

 

D`vniY 10 : mij Kiæb : 2 log 
16
9    +  3log 

27
4   – log

243
4   

mgvavb : 2 log 
16
9    +  3 log

27
4   – log

243
4   

= log (
16
9  )

2
   +  log(

27
4  )

3
  – log 

243
4   

= log








(
16
9 )

2
 X (27

4 )
2

 
243

4   

= log 












24

32

2
 X 



33

22

3
  

35

22   

= log 



28

34 X 
39

26  
35

22   

= log ( )2
8

.3
–4

. 3
9

.2
–6

.2
2

.3
–5

  

= log ( )2
4

  

= log 16 
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 Abykxjbx 8.3 

1. gvb wbY©q Kiæb : 

 (i) log3 27 (ii) log4 
1
64 (iii)  log5  25 5 (iv)  loga a

2
  

 (v) log
9

 3 (vi) log2 163 2  

2. x Gi gvb wbY©q Kiæb : 

 (i) log3 x = 3 (ii) log5 x = – 4 (iii) log2 x = 5 (iv) logx36 = 2  

 (v) logx
16
25  = –2 (vi) log

2 3
144 = x 

3. j‡Mi c~Y©K wbY©q Kiæb : 

 (i) 7532     (ii) 23.329      (iii) 4.235 
 (iv) 0.435   (v) 0.00061 

†`Lvb †h (4–8 ch©šÍ)  

4. log 18 = log6 + log3 
5. log400 = log25 + log16 
6. log20 = log60–log3 

7. log
54
25  = 3log3 + 3log4 – 5log2 – 2log5 

8. log
500
243  = 2log2 + 3log5–5log3 

9. ˆeÁvwbKiƒ‡c cÖKvk Kiæb : 

 (i) 225       (ii) 0.00375       (iii) 432,000,000 
 (iv) 0.625   (v) 0.0000000456 

10. mvaviY `kwgK AvKv‡i cÖKvk Kiæb : 

 (i) 105    (ii) 10–3    (iii) 2.23 X 106    (iv) 3.78 X 10–4 

 (v) 6.532 X 102        (vi) 1.65 X 10–8 
 

mij Kiæb : 

11. 5 log 
2
3  – 3 log 

2
5   +  2 log 

3
4  

12. 3 log4 + 2 log 
3
5  – log 

1
4   
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cvV 4 jM mviwY 
 

 D‡Ïk¨ 

GB cvV †k‡l Avcwb– 

l jM mviwY wK Zv ej‡Z cvi‡eb; 

l jM mviwY †_‡K j‡Mi AskK †ei Ki‡Z cvi‡eb; 

l jM mviwY †_‡K †Kvb msL¨vi jMvwi`‡gi gvb †ei Ki‡Z cvi‡eb; 

l Pµe„w× my‡`i †ÿ‡Î gybvdv †ei Ki‡Z cvi‡eb; 

l Pµe„w× gybvdvi †ÿ‡Î Zvi me„w× g~j †ei Ki‡Z cvi‡eb| 
 

 
jM mviwY 

†Kvb msL¨vi mvaviY j‡Mi †ÿ‡Î `yBwU Ask c~Y©K I AskK _v‡K Zv c~‡e©i cv‡VB †R‡b‡Qb|  
c~Y©K wbY©q Avcbviv c~‡e©i cv‡VB wk‡L‡Qb| †Kvb msL¨vi mvaviY j‡Mi AskK 1 A‡cÿv †QvU abvÍK 

msL¨v| GB AskK mvaviYZ Ag~j` msL¨v Ges GwU †ei Kiv †ek RwUj| Z‡e GB RwUj c×wZ‡Z wnmve 

K‡i AskK wbY©q Kivi cÖ‡qvRb nq bv| eo eo ¸Y, fvM, kw³ wbY©q cÖf…wZ mn‡R Kivi Rb¨ mvaviY 

jMvwi`g e¨envi Kiv hvq| Ask‡Ki Rb¨ Avmbœ gvb e¨envi Kiv hvq| Avi Ask‡Ki Avmbœ gv‡bi Rb¨ 

Av‡M †_‡KB GKwU ZvwjKv cȪ ÍzZ Kiv i‡q‡Q| GB ZvwjKv‡K jM mviwY e‡j| GB mviwY‡Z Ask‡Ki 

A¼¸‡jvi gvÎv †`Iqv _v‡K Ges Zv e¨env‡ii mgq `kwgK we› ỳ wnmve K‡i emv‡Z n‡e| 

†h †Kvb mviwY e¨envi Ki‡j Avcbviv †`L‡Z cv‡eb, jM mviwYi evgw`K †_‡K cÖ_g Kjv‡g 10, 11, 12, 

....., 99 ch©šÍ msL¨v Av‡Q| Gi Wv‡b cieZ©x `kwU Kjv‡g Av‡Q g~j jM mviwY| GB `kwU Kjv‡gi 

kxl©fv‡M evg †_‡K Wv‡b h_vµ‡g 0, 1, 2, .... .. , 9 †jLv i‡q‡Q| GB `kwU Kjv‡gi Wv‡b AviI bqwU 

c„_K Kjvg i‡q‡Q| G‡`i kx‡l© 1, 2, ....., 9 †jLv i‡q‡Q| GB AskwU‡K AšÍi mviwY ejv nq| 

wb‡Pi D`vniY †_‡K welqwU fvjfv‡e eySv hv‡e| 

 

D`vniY 1 : jM mviwY †_‡K 2345 Gi AskK wbY©q Kiæb| 

mgvavb : jM mviwYi me© ev‡gi Kjv‡g 23 wjwLZ mvwi eivei 4 kxl©K Kjv‡g cvIqv hvq 36922 hvi A_© 

2340 Gi j‡Mi AskK nj 0.36922| wKšÍz log2345 Gi AskK †ei Ki‡Z n‡j mviwYi Wvb w`‡Ki AšÍi 

mviwYi 5 kxl©K Kjvg †`L‡Z n‡e| GB Kjv‡g 23 mvwi eivei 93 i‡q‡Q| hvi A_© msL¨vwU 2340 †_‡K 

2345–G e„w× †c‡j j‡Mi Ask‡Ki e„w×i cwigvY `uvovq 0.00093. 

myZivs log2345 Gi AskK = 0.36922 + 0.00093 = 0.37015 

jÿYxq, jM mviwYi 4 kxl©K Kjv‡g cÖvß 36922 Ges AšÍi mviwYi 5 kxl©K Kjv‡g cÖvß 93 msL¨v 

`yBwU‡K Av‡M  †hvM K‡i cieZ©x‡Z `kwgK ewm‡qI Ask‡Ki gvb †ei Kiv hvq Ges Dfq †ÿ‡Î gvb 

GKB _v‡K| 

A_©vr 36922 + 93 = 37015 

log2345 Gi AskK = 0.37015 
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D`vniY 2 : log0.00625 Gi gvb wbY©q Kib| 

mgvavb : 0.00625 msL¨vwU 1 A‡cÿv †QvU| Gi `kwgK we›`yi Wv‡b cÖ_g Ak~b¨ msL¨v 6. `kwgK we›`y 

Ges 6 Gi gv‡S k~b¨ i‡q‡Q 2wU| 

log0.00625 Gi c~Y©K 3 

Avevi jM mviwYi me© ev‡gi 62 mvwi‡Z mviwYi 5 kxl©K Kjv‡g 79588 wjwLZ Av‡Q| 

log 0.00625 Gi AskK 0.79588 

 log 0.00625 = 
_
3    + 0.79588 = 

_
3  .79588 

c~Y©‡Ki – wPýwU c~Y©‡Ki Dc‡i wjwLZ n‡q‡Q, 

†Kbbv – 3.79588 wjL‡j –3 – 0.79588 †evSvq| 

cÖwZjM mviwY 

jMvwi`g e¨envi K‡i mgvavb Ki‡Z KLbI KLbI †Kvb ÁvZ msL¨v †Kvb& msL¨vi jM Zv Rvbvi cÖ‡qvRb 

nq Ges GRb¨ cÖwZjM e¨envi Avek¨K| cÖwZjM e¨envi Kivi Rb¨I jM mviwYi Abyiƒc cÖwZjM mviwY 

cȪ ÍzZ Kiv n‡q‡Q| †Kvb msL¨vi j‡Mi AskK Rvbv _vK‡j cÖwZjM mviwY †_‡K msL¨vwU †ei Kiv hvq| 

cÖwZjM mviwYi me©ev‡gi Kjv‡g Ask‡Ki cÖ_g `ywU A¼, cieZ©x `kwU Kjv‡g Ask‡Ki Z…Zxq A¼ Ges 

AšÍi mviwYi bqwU Kjv‡g PZz_© A¼ cvIqv hv‡e| jM mviwYi b¨vq cÖwZjM mviwY‡ZI `kwgK we›`y En¨ 

_v‡K| 

wb‡Pi D`viniY †_‡K cÖwZjM mviwYi e¨envi †evSv hv‡e| 

D`vniY 3 :  †Kvb msL¨vi jMvwi`g 0.3429 n‡j msL¨vwU wbY©q Kiæb| 

mgvavb : g‡b Kiæb msL¨vwU x 

logx = 0.3429   x= Anti log 0.3429 
GLv‡b logx Gi c~Y©K 0 Ges AskK 0.3429 

Ask‡Ki cÖ_g `ywU A¼ 34. cÖwZjM mviwYi me©ev‡gi Kjv‡g 34 mvwi eivei 2 kxl©K Kjv‡g 21979 

†`L‡Z cvB Ges H mvwi‡ZB AšÍi mviwYi 9 kxl©K Kjv‡g †`L‡Z cvB 46. 

21979  +  46 = 22025 
Anti log 0.3429 = 2.2025 
x = 2.2025 
 

D`vniY 4 : logx = – 3.4235 n‡j, x –Gi gvb KZ? 

mgvavb : logx = – 3.4235 x = Anti log (–3.4235)

GLv‡b jMvwi`‡i c~Y©K –3 Ges AskK .4235| cÖwZjM mviwYi me©ev‡gi Kjv‡g Ask‡Ki cÖ_g `yBwU A¼ 

42 jÿ Kwi| 

42 mvwi eivei jM mviwYi 3 kxl©K Kjv‡g †`L‡Z cvB 26485 Ges GKB mvwi eivei 5 kxl©K Kjv‡g 

AšÍi mviwY‡Z †`L‡Z cvB 31 

26485  +  31 = 26516 
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c~Y©K –3 myZivs `kwgK Ges 26516 Gi gv‡S 2 wU k~b¨ n‡e| 

x = 0.002652 (cÖvq) 

 

D`vniY 5 : jM mviwYi mvnv‡h¨ 22.35 5.345 Gi gvb wbY©q Kiæb| 

mgvavb :  log (22.35 5.345) = log 22.35 + log 5.345 
= 1.34927 + 0.72798 = 2.07725 
22.35 5.345 = Anti log 2.07725 = 119.46 
 

D`vniY 6 : evwl©K 5% nvi Pµe„w× gybvdvq 2000 UvKvi 5 eQ‡ii me„w×g~j wbY©q Kiæb| 

mgvavb : Avgiv Rvwb, C = P (1+r)
n

   

GLv‡b, C me„w×g~j, P = 2000;  r = 
5

100  ,   n = 5  

logC = logP (1 + r)
n

   
= logP  + nlog(1 + r) 
=log 2000  + 5 log(1 + .05) 
=log 2000 + 5 log1.05 
= 3.30103 + 5 0.02119 
= 3.30103 + 0.10595 
= 3.40698 
C = Anti  log  3.40698 
= 2552.70 UvKv 

 

 Abykxjbx 8.4 
 
1. jM mviwY e¨envi K‡i wb‡Pi msL¨v¸‡jvi j‡Mi AskK wbY©q Kiæb : 

 (i) 5423  (ii) 43.25 
2. jM mviwY †_‡K wb‡Pi msL¨v¸‡jvi jM wbY©q Kiæb 

 (i) 456       (ii) 42.36     (iii) 6.27      (iv) 0.06352 

3. wb‡Pi mgxKiY¸‡jv †_‡K x Gi gvb wbY©q Kiæb : 

 (i) logx = 0.7631  (ii) logx = 3.79  (iii) logx = 
_
3  .2439 

4. jM mviwY e¨envi K‡i ¸Ydj wbY©q Kiæb : 

 (i) 3.25 2.38  (ii) 6.39 4.28  (iii) 5.48  2.64 

5. jM mviwY e¨envi K‡i fvMdj wbY©q Kiæb : 

 (i) 6.94 ÷ 2.68  (ii) 5.29 ÷ 2.24  (iii) 4.35 ÷ 1.25 

6. 10% Pµe„w× gybvdvi 500 UvKvi 6 eQ‡i me„w×g~j KZ? 

7. KZ eQ‡i †Kvb g~jab 5% Pµe„w× gybvdvi wZb¸Y n‡e?  
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cvV 5  wewea mgm¨vi mgvavb 
 

 D‡Ïk¨ 

GB cvV †k‡l Avcwb – 

l m~PK m¤úwK©Z wewfbœ mgm¨vi mgvavb Ki‡Z cvi‡eb; 

l jMvwi`g m¤úwK©Z wewfbœ mgm¨vi mgvavb Ki‡Z cvi‡eb| 
 

 eZ©gvb cv‡V m~PK I jMvwi`g m¤úwK©Z wewfbœ mgm¨vi mgvavb †`Lv‡bv n‡q‡Q| 

D`vniY 1 : mij Kiæb: 

( )x
–2

  +  y 
–2 –2

   

mgvavb : 

( )x
–2

  +  y
–2 –2

   

= 



1

x2 + 
1
y2

–2
   = 



x2 + y2

x2y2

–2
   

= 
1





x2 + y2

x2y2

2   

= 
(x2y2)

2

(x2 + y2)
2   

= 

(x4y4)

(x2 + y2)
2     

D`vniY 2 : †`Lvb †h, 



al

am

l + m–n
  . 



am

an

m + n–l
  . 



an

al

n + l–m
   = 1 

mgvavb : evgcÿ = 



al

am

l + m–n
  . 



am

an

m + n–l
  . 



an

al

n + l–m
   

=( )a
l–m l+m–n

  . ( )a
m–n m+n–l

  . ( )a
n–l n+l–m

   

= a
l2+lm–nl–lm–m2+mn

  .a
m2+mn–lm–mn–n2+ln

  .  

 a
n2+nl–mn–nl–l2+lm

   

= a
l2–m2+mn–nl

  . a
m2–n2–lm+ln

  . a
n2–l2–mn+lm

   

= a
l2–m2+mn–nl+m2–n2–lm+nl+n2–l2–mn+lm

   

=a
0

   = 1 Wvbcÿ (cÖgvwYZ) 
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D`vniY 3 : mij Kiæb: 







a
2m–1

+ b
2m–1

 





a
2m–1

 – b
2m–1

   

mgvavb : 







a
2m–1

+ b
2m–1

 





a
2m–1

 – b
2m–1

   

= 





a
2m–1 2

   – 





b
2m–1 2

   

= a
2m–1

  . 
2

    – b
2m–1 

  .
2

   

= a
2m–1+1

   – b
2m–1+1

   

= a
2m

   – b
2m

   

 

D`vniY 4 : hw` a = b
x
  , b = c

y   Ges c = a
z   nq, Zvn‡j cÖgvY Ki †h, xyz = 1 

mgvavb : †`Iqv Av‡Q  

a = b
x
   

ev, a = (c
y
  )

x
   [ b = c

y
  ] 

ev, a = c
xy

   

ev, a = (a
z
  )

xy
   [  c = a 

z
  ] 

ev, a
1

   = a
xyz

   

xyz = 1  (cÖgvwYZ) 

 

D`vniY 5 : mij Kiæb: 

3
x+4

–9.3
x+1

3
x+2    

mgvavb :  

3
x+4

–9.3
x+1

3
x+2    

=
3

x+4
–3

2
.3

x+1

3
x+2    

= 
3

x+4
–3

x+3

3
x+2    
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= 
3

x+3
 (3–1)

3
x+2    

= 3
x+3–x–2

  . 2 
= 3. 2 
= 6 

 

D`vniY 6 : cÖgvY Kiæb, log35 = log7+log5 

mgvavb :  

evgcÿ =log35 

= log (7 5) 

= log 7 + log5 [ logMN = logM+logN] 

 

 

D`vniY 7 : mij Kiæb : 4 log2+ 2 log
3
5   – log

4
25   

mgvavb : 4 log2 + 2 log
3
5   – log 

4
25   

 = log 2
4

   +log (
3
5  )

2
   – log 

4
25   

 = log 16 + log 
9
25   – log 

4
25   

 = log 



16 

9
25 ÷ 

4
25    

 = log 



16  

9
25 

25
4    

 = log (36) 

 = log (6
2

  ) 
 = 2 log6 
 
 
 
 
 
 

 

Abykxjbx – 8.5 
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1. mij Kiæb : 

a
–2

+b
–2

a
–1

+b
–1   

2. ( )x
m–n m+n

   . ( )x
n–l n+l

  . ( )x
l–m l+m

   

3. 
1

1+x
q–p

+x
r–p   + 

1

1+x
p–q

+x
r–q   + 

1

1+x
p–r

+x
q–r   

4. 








x

a

x
b

a2+ab+b2

  . 








x

b

x
c  

b2+bc+c2
   . 










 
x
c

x
a  

c2+ca+a2

    

5. 
(p2–

1
q2)

p
 (p–

1
q)

q–p

(q2–
1
p2)

q
(q+

1
p)

p–q     

6.  †`Lvb †h,  

 








x

(a+b)2

x
ab  

a–b
  








x

(b+c)2

x
bc  

b–c
 








x

(c+a)2

x
ca  

c–a
   = 1 

7. mgvavb Kiæb : 9.3 
x–1

   = 27 
x
   

 

8. gvb wbY©q Kiæb : 

 (i) 4 – (64)
1
3   (ii) 



1

8
–

1
3   – (8) 

–
1
3   

9. mij Kiæb : 

 
log 27+log5–log 500

log2.5    

10. mij Kiæb : 

 log 
x2y2

z2    + log 
y2z2

x2    + log 
z2x2

y2     – log x2  y2  z2   

11. m~h© †_‡K c„w_exi ~̀iZ¡ cÖvq 15,00,00,000 wK.wg.| GB ~̀iZ¡‡K ˆeÁvwbK iƒ‡c cÖKvk Kiæb| 

12. logx 46656 = 6  n‡j, x Gi gvb KZ? 

13. log
3
   27 = x  n‡j, x–Gi gvb KZ? 


