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 1 a > 0, a 1 ax = ay x = y 
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   = a0 
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   = 


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  = x(a − b)(a + b)x(b − c)(b + c)x(c − a)(c + a) 

  = xa
2 − b

2

xb
2 − c

2

xc
2 −a

2 

  
= xa

2 − b
2

 + b
2 − c

2 + c
2 −a

2

 

  = x0 = 1 = 
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 = 1

=
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
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 
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q
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  



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r

xp
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 x
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2
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2
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2
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x
 = b, b

y
 = c c
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 (cz)
x
 = b [  cz = a] 
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 (by)xz = b [  by = c] 

 bxyz = b1 

  xyz = 1 

[ ax = ay x = y  a > 0, a 1] 
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x
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y
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3
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3
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2
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2
2x + 1
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 22x = 
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2
 

 22x = 64

 22x = 26 [ 64 = 2  2  2  2  2  2 = 2
6
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  2x = 6 [  ax = ay x = y]
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3
2x−1

 [ a = a
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1
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2
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  
x + 1

2
 = 

2x − 1

3
        [ ax = ay  x = y]

 2(2x − 1) = 3(x + 1)  

 4x − 2 = 3x + 3
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x = 5

2
x
 + 2
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 = 3

2
x
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 = 3
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x
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x
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x
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x
 2

x
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 = 3  2

x
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x
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x
)
2
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x
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x
)
2
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x
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 − 3a + 2 = 0 [2x = a 

 a(a − 2) − 1(a − 2) = 0

 (a − 2) (a − 1) = 0
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 a0 = 1

K a = 0  a  0 M a > 1 N a < 1 

 (x− 1 + y− 1)− 1

K

x + y

xy
L

1

x + y
M x + y 
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
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K

x
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
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x
M

x
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 aq − r = ar + p = 

K aqr − pq − r2 − pr
L aq − p 

 ap + q
N ap − q 

 22x − 6 = 32x − 6 x

K 0 L 1 M 2  3 

 
4x − 1

2x − 1

K 2x − 1  2x + 1 M 2x + 1
N 2x − 1 

 A = 81x2 −1  B = 9x − 1 A  B

K 9  9x + 1 M 9x − 1 N 9x + 1 

 x2 − 5x + 1 = 0 x2 − 
1

x2

 5 21 L 5 23 M 5 27 N 5 29 

 

 L M 0 N 1 

 22x + 2 = 32 x

K 1 

3

2
M

7

2
N 7 

 52x + 3 = (125)x x

K − 3 L 0 M 1  3 

 
25x − 1

5x − 1

 5x + 1 L 5x − 1 M 5x + 1
N 5x − 1 

 
1

3− x = 81

 4 L 3 M − 3 N − 4 

 

 i. (ab)m = (am.bm) ii. a = 1, (a  0)       iii.
am

an  = am + an 

 i ii L i iii M ii iii N i, ii iii 

 a, b, c n

 i. (ab)n = anbn ii. (ab)− n = anbn 

iii. ( )
1

ab

n

 = a− n b− n 

K i ii  i iii M ii iii N i, ii iii 

 ax = b

 i. a = b

1

x
ii. b = 1 x = 0 

iii. x < 0 b < 0 { a > 0}

K i L ii  i ii N i iii 

 5  R : x, y  N

 i. 5x  5y = 5x + y ii.
5x

5y = 5x − y x > y 

iii.
5x

5y = 5x − y x < y

 i ii L i iii M ii iii N i, ii iii 
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 a  n 

K na  an
M na

N an

a  a  a    a (n a) = an 

 an

K a  R  n  Q

M a  N N a  Z 

 3n  n  

K n3
L n−3 

 3  3  3 n N 34 

3  3  3  n 3 3n 

 6

K 26
L 36 

 62
N 7 − 6 

62 6 2 

 73  73  73  73 7

 12 L 16 M 24 N 36 
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 a  a  a  a    an 

 i. n → ii. a →

iii. an →

K i ii L i iii M ii iii  i, ii iii 
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44 3n

 2

K 2 L 8  9 N 5 

 n 27

 3 L 4 M 5 N 6 

33 = 3  3  3 = 27 

  n = 3  27
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 a m n 

 am  an = a m + n L a m + n = a m – n  

M (am )n = a m + n
N am ÷ an = am ÷ n 
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 (ab)n = an bn  
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 = 
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bn 
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3
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    

3
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3
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K 0  1 M a N

1

a
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1
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 xm + n
L xm – n

M x –mn
N xmn 

 5  20

K 0 L 2  5 N 10 

5  20 = 5  1 [ a0 = 1] = 5 

 am  an  a–p

K a–mnp
L am + n + p

M am – n – p
 am + n – p 

 am  an = am n

 0 L am
M a N 1 
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1

4
 4 M

1
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1

1
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K 5 L 52


1
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1

5
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K 2 L

1

4
M 2 – 1

 22 
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  53 = 55   = 2 ii. am ÷ an = am÷n

iii. (− 5)0 = 1

K i ii L ii iii  i iii N i, ii iii 

 m = 3  n = 5

 i. am.an = a8 ii. am  an = a–2 
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1

2
 

 ( )3

3

4
.2

4

3

 + 3.2
− 

1

3

K 3

1

3
.2

− 
1

3
 6 M 9 N

3

2
 

 ( )2x–1 
3

x2
– 6

K

x2

16
L

x2

128


x2

64
N

x2

32
 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

 i. 8

2

3
 = 2 2 ii. 8

3

4
  8

1

2
 = 

4
8

iii. 8

5

4
 = 8

4
8

K i ii L i iii  ii iii N i, ii iii 

 ( )3
x + 1

 = ( )3
3

2x + 1

 i.
x + 1

2
 = 

2x – 1

3
 ii. x + 1 = 

2x − 1

3
 

iii. x = 5 

K i ii  i iii M ii iii N i, ii iii 

( )3
x + 1

 = ( )3
3

2x + 1

  3

x + 1

2
 = 3

2x – 1

3
 

x + 1

2
 = 

2x – 1

3
 3x + 3 = 4x – 2 

   x = 5 

 

i. 2
x
 = 64  x = 6 ii. x4 = 

1

81
 x = 

1

3

iii. 9
3x +1 = 3

2x + 9 x = 
7

4
 

K i ii L i iii M ii iii  i, ii iii 

 

 i. x5 = – 243  x = − 4 

ii. ( )64
– 

2

3 = 
1

16

iii. ax  a–y = 1  x = y 
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  = x

a − b

ab
   x

b − c

bc
   x 

c − a

ca
  

  = x

a − b

ab
  

+

 

b − c

bc
  

+

  

c − a

ca
  

  = x 

ac − bc + ab  − ac + bc − ab

abc
 = x

0

abc
 = x0  

  = 1  

 x
p + q 

= a, x
q + r 

= b, x
r + p 

= c

a  b  c = 1 p + q + r = 0

a

x2r  
b

x2p   
c

x2q  = 1

{ }
ap + q

xpq

p − q 
 { }

bq + r

xqr

q− r 
 { }

cr + p

xrp

r − p 
= 1

  5bs cª‡kœi mgvavb   

xp + q = a, xq + r = b, xr + p = c 

a  b  c = 1

  xp + q  xq + r  xr + p = 1 

 xp + q + q + r + r + p = x0 

x2p + 2q + 2r = x0 

2p + 2q + 2r = 0 

   p + q + r = 0 

= 
a

x2r  
b

x2p  
c

x2q  

  = 
xp + q

x2r    
xq + r

x2p   
xr + p

x2p   

  = 
xp + q . xq + r . xr + p

x2r . x2p . x2q   

  = 
xp + q + q + r + r + p

x2p + 2q + 2r  = 
x2p + 2q + 2r

x2p + 2q + 2r  

  = x2p + 2q + 2r − 2p − 2q − 2r 

  = x0 = 1 =  

 = { }
ap + q

xpq

p − q

  { }
bq + r

xqr

q − r

  { }
cr +  p

xrp

r − p

  

 = 






(xp + q)

p + q

xpq

p − q

   






(xq + r)

q + r

xqr

q − r

  






(xr + p)

r + p

xrp

r − p

  

 = 






x(p + q)

2
 

xpq

p − q

 






x(q + r)

2
 

xqr

q − r

  






x(r + p)

2
 

xrp

r − p

  

 = 






xp 

2 + 2pq + q2
 

xpq

p − q

  






xq 

2 + 2qr + r2
 

xqr

q − r

  






xr 

2 + 2rp + p2
 

xrp

r − p

  

 = (x p
2
  +  2pq + q2

 − pq)p − q 
  (x q

2
  +  2qr +  r2

 − qr)q − r 
 

   (x r
2 +  2rp + p2

 − rp)r  − p 

 = (xp2 + pq + q2)
 
p
 
− q 

  (xq2 + qr + r2)q − r   (xr2
 + rp + p2

)r − p 

 = x(p − q) (p2 + pq + q2)   x(q −
 
r) (q2 + qr + r2)   x(r − p) (r2 + rp +  p2) 

 = x p
3 − q3   x q

3 − r3   x r
3 − p3   

= xp3 − q3 + q3 − r3 + r3 − p3  

 
= x0 = 1 =  

 m = x
p
, n = x

q
, l = x

r
, a = p + q + r b = 

1

pqr
 

(mnl)−1 = 
1

xa 

( )
m

n

br

  ( )
n

 l

bp

  ( )
l

m

bq

 = 1

( )
n

l

a − 2p

  ( )
l

m

a − 2q

  ( )
m

n

a − 2r

 = l

  6bs cª‡kœi mgvavb   

= (mnl)−1 

   = (x
p
x

q
x

r
)
−1

 

= 
1

x
p
. x

q
. x

r  

   = 
1

x
p + q + r  

   = 
1

x
a  [  a = p + q + r] 

  

= ( )
m

n

br

  ( )
n

l

bp

  ( )
l

m

bq

  

  = ( )
xp

xq

r

pqr  ( )
xq

xr

p

pqr  ( )
xr

xp

q

pqr  

= (xp − q)

1

pq
   (xq − r)

1

qr
   (xr − p)

1

pr
  

  = x

p − q

pq
  x

q − r

qr
  x

r − p

pr
  

  = x

p − q

pq
 + 

q − r

qr
 + 

r − p

pr
  

  = x

rp−qr + pq − pr + rq − pq

pqr
  

  = x

0

pqr
  = x0 = 1 =  



= ( )
n

l

a − 2p

  ( )
l

m

a − 2q

  ( )
m

n

a − 2r

  

  = ( )
xq

xr

p + q + r − 2p

  ( )
xr

xp

p + q + r − 2q

  ( )
xp

xq

p + q + r − 2r

 

= x(q − r) (r + q − p) . x(r − p) (p + r − q) . x(p − q) (p + q − r) 

  = xqr + q2 − pq − r2 − qr + pr . xpr + r2 − qr − p2 −pr + pq . xp2 + pq − pr − qp − q2 + qr 

  = xq2 − pq − r2 + pr + r2 − qr −p2 + pq + p2 − pr − q2 + qr 

  = x0 = 1 =  





  


3

m + 1

 (3
m

)
m − 1 

, 
9

m + 1

(3
m − 1

)
m + 1 

, 
3

81 , 3−1. 3 

3−1 . 3 = 

  7bs cª‡kœi mgvavb   
3−1.3 = 3−1  3  

  = (3−1)

1

2
 . (3)

1

2 = 3

− 
1

2  3

1

2 = 3 
− 

1

2 
+

 

1

2 = 30 = 1  (Ans) 

= 
3

m + 1

(3
m

)
m−1  

   = 
3m + 1

3m2 − m
  

   =3m + 1 − m2 + m      [ ]
am

an = am − n  

   = 32m − m
2
 + 1 = 3− m

2
 + 2m + 1  (Ans) 

= 
9

m + 1

(3
m − 1

)
m + 1  

   = 
(3

2
)
m + 1

3
(m − 1)(m + 1)  

   = 
32m + 2

3m2 − 1  = 3
2m + 2 − m2 + 1 =  3

− m2 + 2m + 3

  (Ans) 

= 
3m + 1

(3m)m −1 ; = 
9m + 1

(3m −1)
m + 1 = 

3
81  

   

= 
3m + 1

 (3m)m − 1   
9m + 1

3(m − 1) (m + 1)  
3

81  

 = 
3m + 1

3m
2
 − m

  
{(32)}m + 1

3(m − 1) (m + 1)  
3

33  
3

3  

 = 
3m + 1

3m
2
 − m

  
32m + 2

3m
2

 − 1
  31 . 

3
3  

 = (3m + 1 − m
2
 +  m)  (32m + 2 − m2 + 1)  3

1
 3

1

3
  

 = 3
2m − m2 + 1  32m + 3 − m

2
  3

1 + 
1

3  

 = 3
2m − m 2 + 1 − 2m − 3 + m2 

 3 

4

3
  

 = 3-2  3 

4

3
   = 3 

−2 + 
4

3
 = 3 

− 6 + 4

3
 

= 3 
−

 

2

3
  (Ans) 

 ( )xa

xb

1

ab
, ( )xb

xc

1

bc
, ( )xc

xa

1

ca
 

xn 

1

3.2
x
 − 4.2

x − 2

2
x
 − 2

x − 1  = 4( )
xa

xb

1

ab
 ( )

xb

xc

1

bc
 ( )

xc

xa

1

ca

  8bs cª‡kœi mgvavb   

( )
xa

xb

1

ab
 = (x

a − b)

1

ab
 [ 

am

an  = a m − n ] 

  = x

a − b

ab

[  (am)n = amn ] xn n = 
a − b

ab
 

 ( )
xb

xc

1

bc
 = (xb − c)

1

bc
 = x

b − c
bc

 

 xn n = 
b − c

bc

( )
xa

xb

1

ab
 . ( )

xb

xc

1

bc
 . ( )

xc

xa

1

ca
 

  = x

a − b
ab

. x

b − c
bc

. (xc − a)

1

ca

= x

a − b
ab

. x

b − c
bc

. x

c − a
ca

= x

a − b
ab  + 

b − c
bc   + 

c − a
ca

  

  = x

c(a − b) + a(b − c) + b(c − a)

abc

 

  = x

ca − bc + ab − ca + bc − ab

abc

= x

0

 abc

 = x0 = 1 = 

 ( )
xa

xb

1

ab
  ( )

xb

xc

1

bc
  ( )

xc

xa

1

ca
 = 1 

=
3.2

x
 − 4.2

x − 2

2
x
 − 2

x − 1  = 
3.2

x
 − 2

2
. 2

x
 
− 2

2
x
 − 2

x
. 2

−1   

  = 
3.2

x
 − 2

2 + x − 2

2
x
 − 2

x
 . 

1

2

 = 
3.2

x
 − 2

x

2
x
 − 2

x
 . 

1

2

 

  = 
2

x
(3 − 1)

2
x
 ( )1 − 

1

2

 = 
3 − 1

1 − 
1

2

 = 
2

1

2

 = 4 

 4 ( )
xa

xb

1

ab
 ( )

xb

xc

1

bc
 ( )

xc

xa

1

ca
 

  = 41 

= 4 

  
3.2x − 4.2x − 2

2x − 2x − 1  = 4 ( )
xa

xb

1

ab
 ( )

xb

xc

1

bc
 ( )

xc

xa

1

ca

 p = 
xa

bb , q = 
xb

xc r = 
xc

xa 

p  q  r 

pa + b  qb + c  rc + a 

pa
2
 + ab + b

2
  qb2 + bc + c2  rc2 + ca + a2

 = 1

  9bs cª‡kœi mgvavb   

pa + b  qb + c  rc + a 

  = ( )
xa

xb

a + b

  ( )
xb

xc

b + c

  ( )
xc

xa

c + a

 

  = (xa − b)a + b  (xb − c)b + c  (xc − a)c + a 

  = x(a + b)(a − b)  x(b + c)(b − c)  x(c + a)(c − a) 

  = xa2 − b2

  xb2 − c2

  xc2 − a2

 

  = xa2 − b2 + b2− c2 + c2

 − a2

 = x0 = 1 

  pa + b  qb + c  rc + a = 1 (Ans.) 

pa2 + ab + b2

  qb2 + bc + c2

  rc2 + ca + a2 

  = ( )
xa

xb

a2 + ab + b2

  ( )
xb

xc

b2 + bc + c2

 ( )
xc

xa

c2 + ca + a2

 





  = (xa − b)a2 + ab + b2  (xb − c)b2 + bc + c2 

 (xc − a)c2 + ca + a2 

  = x(a − b)(a2 + ab + b2
)  x(b − c)(b2 + bc + c2

)  x(c − a)(c2 + ca + a2
) 

  = xa3 − b3

  xb3 − c3

  xc3 − a3

 

  = x a3 − b3 
+ b3 − c3 − c3 − a3

 = x0 = 1 =  

 pa2 + ab + b2  qb2 + bc + c2  rc2 + ca + a2

 = 1  

 p = xm − n, q = xn − l, r = xl − m −

(pqr)2 

mn
p  

nl
q  

lm
r = 1

 (pq)m2 + ml + l
2   (qr)n2 + nm + m

2  (rp)l2 + ln + n2

 

  10bs cª‡kœi mgvavb   
(pqr)

2 

  = (xm − n. xn − l.xl − m)2 

  = (xm − n + n − l + l − m)
2 = (x0)2 = 1 (Ans.) 

mn
p  

nl
q  

lm
r 

  = (p)

1

mn
 . (q)

1

ln
 . (r)

1

lm
 

  = (xm − n) 

1

mn
 . (xn − l) 

1

ln
.(xl − n) 

1

lm
 

  = x

m − n

mn
. x

n − l

ln
. x

l − m

lm
 

  = x

m − n

mn  + 
n − l

ln  + 
l − m

lm
  

  = x

lm − nl + mn − ln − mn

mnl
 = x

0

mnl
 = x0 = 1 = 

 
mn

p  
nl

q  
lm

r = 1  

(pq)m2 + ml + l2  (qr)n2 + mn + m2 

 (rp)l2 + ln + n2 

  = (xm − n.xn − l)m2 + ml + l2  (xn − l.xl− m)n2 + mn + m2 


 

   

(xl− m.xm − n)l2 + ln + n2 

  

=  (xm − l)m2 + ml + l2 

 (xn − m)n2 + mn + m2 

 (xl − n)l2 + ln + n2 

  

=  x(m − l)(m2 + ml + l2)  x(n − m)(n2 + mn + n2
)
 

 x(l − n)(l2 + ln + n2) 

  =  xm
3
 − c

3  xn
3
 − m

3

  xl
3
 − n

3

 

  =  xm
3
− l

3 
+ n

3 
+ m

3 
+ l

3 
–  n

3 = x0 = 1 (Ans.) 

 P = 
3.2x − 4.2x−2

2x − 2x−1  , Q = 
2x+1 − 2x−1

3.2x − 4.2x−2

R = 
3x+3 − 5.3x+1

3x+2  3

P 

P  Q  R = 

PQR  
25a + 1

(5a − 1)a + 1  
5a + 1

(5a)a − 1 = 300

  11bs cª‡kœi mgvavb   

P = 
3.2x − 4.2x−2

2x − 2x−1  = 
3.2x − 22.2x−2

2x − 2x−1  = 
3.2x − 22.2x − 2

2x − 2x − 1  

  = 
3.2x − 22 + x – 2

2x − 2x − 1  = 
3.2x − 2x

2x − 2x.2−1 

  = 
2x(3 − 1)

2x( )1 − 
1

2

 = 
2

1

2

 = 2  
2

1
 = 4 (Ans.) 

P  Q  R = 4  
2x + 1 − 2x − 1

3.2x − 4.2x − 2  
3x + 3 − 5.3x + 1

3x + 2  3
 [ P = 4] 

  = 4  
2x.21 − 2x.2−1

3.2x − 22.2x − 2  
3x.33 − 5.3x.3

3x + 2 − 1  

  = 4  

2x( )2 − 
1

2

3.2x − 22 + x − 2   
3x(27 − 15)

3x + 1  

  = 4  

2x.
3

2

3.2x − 2x  
3x.12

3x+1  

  = 4  

2x.
3

2

2x(3 − 1)
  

3x.12

3x.31 

  = 4  

3

2

2
  4 = 4  

3

2  2
  4 

  P  Q  R = 12 (Ans.) 

PQR  
25a+1

(5a−1)a+1  
5a+1

(5a)a−1 = 12  
(52)a+1

5(a−1)(a+1)  
5a+1

(5a)a−1 

  = 12  
52a+2

5a
2
−1

  
5a+1

5a
2

−a
 PQR = 12

= 12  52a + 2 − a2 + 1  5a + 1 − a2 + a 

  = 12  52a − a2 + 3  52a − a2 + 1 

  = 12  52a − a2 + 3 − 2a + a2 − 1 

  = 12  52 = 12  25 = 300 

  PQR  
25a+1

(5a−1)a+1  
5a+1

(5a)a−1 = 300 

 P = xa, Q = xb R = xc. 

PbcQ−ca 

( )
P

Q

a + b

  ( )
Q

R

b + c

 + 2(R.P)a − c 

( )
P

Q

a2 + ab + b2

  ( )
Q

R

b2 + bc + c2

 ( )
R

P

c2 + ca + a2

  12bs cª‡kœi mgvavb   

P = xa , Q = xb 

  Pbc . Q−ca = (xa)bc . (xb)−ca 

  = xabc . x−abc = xabc − abc = x0 = 1 (Ans.) 

P = xa, Q = xb, R = xc 

  ( )
P

Q

a+b

   ( )
Q

R

b+c

 + 2(R.P)a − c 

 = ( )
xa

xb

a+b

  ( )
xb

xc

b+c

 + 2(xc.xa)a − c 

 = (xa−b)a + b  (xb − c)b + c + 2.(xc + a)a − c 

 = xa2 − b2

  xb2 − c2

 + 2.xa2 − c2 

 = xa2 − b2

 + b2

 − c2

 + 2.xa2 − c2 = xa2

 − c2

 + 2.xa2 − c2 = 3.xa2

 − c2

 (Ans.)
 

( )
P

Q

a2 + ab + b2

  ( )
Q

R

b2 + bc + c2

  ( )
R

P

c2 + ca + a2

 

 = ( )
xa

xb

a2 + ab + b2

 ( )
xb

xc

b2 + bc + c2

  ( )
xc

xa

c2 + ca + a2

 

 = (xa−b)a2 + ab + b2 

 (xb−c)b2 + bc + c2 

 (xc−a)c2 + ca + a2

 

=  x(a−b)(a2 + ab + b
2 )  x(b−c)(b2 + bc + c2

)
 

 x(c−a)(c2 + ca + a2) 

 = xa3 − b3

  xb3 − c3

  xc3 − a3 = xa3 − b3
 + b

3
 + c

3
− c

3
 − a

3 = x0 = 1 (Ans)
 





 (i) 
2n + 4 − 4.2n + 1

2n + 2  2
 (ii) 

3m + 1

(3m)m − 1  
9m + 1

(3m − 1)m + 1  

4n − 1.

(i)  2−2

(ii) 
1

9
.

  13bs cª‡kœi mgvavb   
4n − 1 = (22)n − 1 = (2n)2 − (1)2 

  = (2n + 1) (2n − 1) (Ans.) 

2n + 4 − 4.2n + 1

2n + 2  2
 = 

2n  24 − 4  2n  21

2n + 2  21  

 = 
2n  16 − 8  2n

2n + 2 − 1  = 
2n(16 − 8)

2n + 1  

 = 
2n  8

2n  21 = 
8

2
 = 4 

 
2n + 4 − 4.2n + 1

2n + 2  2
  2−2 = 4  

1

22 

  = 4  
1

4
 = 4  

1

4
 = 16 (Ans.) 

3m + 1

(3m)m−1  
9m + 1

(3m − 1)m + 1  

 = 
3m + 1

3m2−m
  

(32)m + 1

3(m − 1)(m + 1) = 
3m + 1

3m2 − m
  

32m + 2

3m2 − 1
 

 = 3m + 1 − m2 + m  32m + 2 − m2 + 1 

 = 32m − m2 + 1  32m − m2 + 3 

 = 3(2m − m2 + 1) − (2m − m2 + 3) 

 = 32m − m2 + 1 − 2m + m2 + 3 

 = 3−2 = 
1

32 = 
1

9
   

3m + 1

(3m)m − 1  
9m + 1

(3m − 1)m + 1 = 
1

9
 

 X
p + q 

= m, n = X
q + r b = X

r + p 

m  n  b = 1 p + q + r 

m

X2r  
n

X2p  
b

X2q 1

{ }
mp+q

Xpq

p−q

  { }
nq+r

Xqr

q−r

  { }
br+p

Xrp

r−p

= 

1

  14bs cª‡kœi mgvavb   

m„Rbkxj cÖkœe¨vsK DËimn 
 

 a = 
x

b, b = 
y

c  c = 
z

a 

a c

xyz

3x = 4y = 18z x, y, z

1

cxy; 1;  x = 2, y = 
3

2
, z = 

1

3
 

 3a
m + 

1

4 . a2–2m
4

a3
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 M 2 N 3 

 log
x( )1

25
 = − 2 x 

K 
1

5
  L  

1

5
 M 5   5 

 log
 

a3b3

c3  + log
b3c3

d3  + log
c3d3

a3 = 

 logb6c3 L logb3c3
M loga3b3 

N log a2b6 

 log
a 
x = 1 

 x = a  L x = 1

M a = 1 
N x a

 x2 = 
3

27  x = 

  3  L  2  M  3  N  2 

  log 
1

a
 = −1 

K 
1

a
 L −1 M 1   a 

 log
5
(

5
5)2 (

5
5)2 

K 
3

5
 L 

5

3
  

4

5
  N

6

5
 

 "x2
 

a N a = 

4, N = 3 x = 

K − 8 L + 8   8  N  9 

 a, b, M, N > 0, a  1, b  1 

i. b loga M = 
logbM

 logab
 ii. logbM = logaM  logba 

 iii. logaMr = r logaM 

 

K i  ii L i  iii  ii  iii N i, ii iii 

 

i. e 

 ii. loge x In x  

 iii. loge x  

 

K i  iii L i  ii M ii  iii  i, ii iii 

 

i. loga
M = logbM  log ab  ii. log1000 − log 10 = 2  

 iii. log10
10 =1 

 

K i  L i  ii M ii iii   i, ii  iii 

 

i. log
a
mp = p loga m  ii. 24 = 16 log

2 16 = 4 

 iii. loga(m+ n) = logam + logan 

 

 i  ii L ii  iii M i  iii N i, ii iii 





 

i. ax  = M x = loga M  

 ii. log
a
1 = 0 a > 0, a  1 

 iii. loga (M + N) = logaM + logaN 

 

 i  ii L ii  iii M i  iii N i, ii iii 

 i. log
2
16 = 4  

 ii. log
6
6 6 = 

3

2
 

 iii. log
2
 16 = 2 

 

 i  ii L ii  iii M i  iii N i, ii iii 

 i. px = qx p = q  ii. log
10

x = − 2 x = 01 

 iii. log
x
 
1

16
 = 2 x = 

2

3
 

 

 i  ii L ii  iii M i  iii N i, ii iii 

 

 i. logam  logbm  logab 

 ii. log101000 −log1010 = 2

 iii. log1010 = 1  

 

K i L ii  ii  iii N i, ii iii 



P = log3 2
18, q = log 2 3

144, r = log24

 q  r 

 2 L 4 M 6  N 8 

 p  q + r 

 1 L 
1

2
 M 

1

4
  N 0 

m„Rbkxj cÖkœ I mgvavb 


 

i. 102 = 100 i. 10 =  i. log101 =  

ii. 3−2 = 
1

9
 

ii. e =  

    a = 1 

ii. log
e
1 

  =  

iii. 2

1

−2

 

 

 = 
1

2
 

iii. 101=  iii. log
10

10 =  

iv 24 = 4 iv e1= =  iv  =  log
a
a = 1 

3

 

  1bs cª‡kœi mgvavb   

i. 102 = 100 i. log10100 = 2 

ii. 3−2 = 
1

9
 ii. log

3

1

9
 = − 2 

iii. 2

1

−2

 

 

 = 
1

2
 iii. log2

1

2

 

 

= −
1

2
 

iv 24 = 4 iv log
2
4 = 2 

i. 100 = 1 

 ii. e0  = 1 

    a0  = 1 

 iii. 101 = 10 

 iv e1 = e 

  a1 = a 

i. log10 1 = 0 

 ii. loge1 = 0 

  loga1 = 0 

 iii. log1010 = 1 

 iv log
e
e = 1 



i. log
10

x = 2 

ii. log5( )3
5  ( )5  = p 

iii. log42  log12 12 = q 

(i) x

p

q

 

  2bs cª‡kœi mgvavb   

log
10

x = 2 

  102 = x 

   x = 100 (Ans.) 

(ii) p = log5( )3
5  ( )5  

  5p = 
3

5 5 

  5p = 5
1

3 5
1

2 

  5p = 5
1

3
 + 

1

2

  5p = 5
2 + 3

6

  5p = 5
5

6

   p = 
5

6
 (Ans.) 

q = log
4
2    log12 12 

  = log
4

4    log12 12 





  = log
4
(4)

1

2     log12 (12)

1

2 

  = 
1

2
log

4
4  

1

2
log1212 

  = 
1

2
  

1

2
 [ log44 = 1] 

  = 
1

4
 (Ans.) 



i. loga9 = 2 

ii. logx144 = 4 

iii. log
2 5

 400 + log
3 2

324 + log66 6 

(i) a

(ii) x

(iii)

  3bs cª‡kœi mgvavb   

loga9 = 2 

  a2 = 9 [ logaN = x ax = N] 

   a =  3 (Ans.) 

logx144 = 4 

  x4 = 144 

  x4 = ( )2 3 4 

   x = 2 3 (Ans.) 

log
2 5

 400 + log
3 2

324 + log6 6 6 

 = log
2 5

( )2 5
4
 + log

3 2
( )3 2

4
 + log66(6)

1

2 

 = log
2 5

( )2 5
4
 + log

3 2
( )3 2

4
 + log66

( )1 + 
1

2  

 
  

 = 4log
2 5

( )2 5  + 4log
3 2

( )3 2  + 
3

2
log66 

 = 4 + 4 + 
3

2
 [ logaa = 1] 

 = 8 + 
3

2
  = 

19

2
 (Ans) 

 p = log
2 5

8000 = x, q = log5

3
5  log5 ( )3

5  ( )5  + 

log12 12, r = log
3 2

324 + log5 5 5

x

q

r

  4bs cª‡kœi mgvavb   

log
2 5

8000 = x 

  ( )2 5
x
 = 8000 

  ( )2 5
x
 = 26  53 

  ( )2 5
x
 = 26  ( )5 6 

   ( )2 5
x

 = ( )2 5 6   

   x = 6  (Ans.) 

q = log5

3
5  log5 ( )3

5  ( )5  + log12 12 

 = log5(5)
1

3  log5 (5)
1

3 (5)
1

2  + log12(12)
1

2   

 =
1

3
  log55( )1

3
 + 

1

2   + 
1

2
 

 =
1

3
  log55

2 + 3

6  + 
1

2
   

 =
1

3
  log55

5

6 + 
1

2
 

 =
1

3
  

5

6
log5

5 + 
1

2
 

 = 
1

3
  

5

6
 + 

1

2
             [ logaa = 1] 

 = 
1

3
  

6

5
 + 

1

2
 =

2

5
 + 

1

2
 =

4 + 5

10
  = 

9

10
 (Ans.) 

r = log
3 2

324 + log5 5 5 

  = log
3 2

( )3 2 4 + log555

1

2 

  = 4log
3 2

( )3 2  + log5 5
1 + 

1

2 

  = 41 + log55
3

2 = 4 + 
3

2
log55 

  = 4 + 
3

2
 = 

8 + 3

2
 = 

11

2
 (Ans.) 



3 log 2 + log 5

7 log 
10

9
 − log 

25

24
 + 3 log 

81

80
 

log 5 + 16 log 
16

15
  + 12 log 

25

24
  + 7 log 

81

80
 

  5bs cª‡kœi mgvavb   

= 3 log 2 + log 5 

   = log 23 + log5 

   = log8 + log5 = log (8  5) = log 40 (Ans) 

= 7 log 
10

9
 − 2 log 

25

24
 + 3 log 

81

80
  

  = log ( )
10

9

7

 − log ( )
25

24

2

 + log ( )
81

80

3

  

  = log 






( )

10

9

7

  ( )
25

24

2

  ( )
81

80

3

  

  = log 






( )

10

9

7

  ( )
24

25

2

  ( )
81

80

3

  

  = log






( )

2  5

3  3

7

 ( )
2  2  2  3

5  5

2

 ( )
3  3  3  3

2  2  2  2  5

3

 

  = log 












2  5

32

7

 



23  3

52

2

 



34

24  5

3

  

  = log ( )
27 . 57

314   
26 . 32

54   
312

212 . 53   

  = log ( )
27 + 6 . 32 + 12 . 57

212 . 314 . 54 + 3   

  = log ( )
213 . 314 . 57

212 . 314 . 57   





  = log (213 −12 . 314 − 14 . 57−7) 

  = log (21 . 30 . 50) 

   = log (2 . 1 . 1) [ a0 = 1] 

   = log 2  (Ans) 

= log5 + 16 log 
16

15
  + 12 log 

25

24
  + 7 log 

81

80
 

  = log5 + log ( )
16

15

16

 + log ( )
25

24

12

 + log ( )
81

80

7

  

  = log 








5  ( )
16

15

16

  ( )
25

24

12

  ( )
81

80

7  

 

  = log 








5  
(24)16

(3  5)16  
(52)12

(23  3)12  
(34)7

(24  5)7   

  = log { }
5 . 264 . 524 . 328

316 . 516 . 236 . 312 . 228 . 57   

  = log { }
264 . 328 . 51 + 24

236 + 28 . 316 + 12 . 516 + 7   

  = log { }
264

264 . 
328

328 . 
525

523   

  = log {264 − 64 . 328 − 28 . 525 − 23} 

  = log {20 . 30 . 52} = log 5
2 = 2 log 5  (Ans) 

 log 
M

N
 = log M − log N, 

log 
a3 b3

c3   + log 
b3 c3

d3  + log 
c3 d3

a3  − 3 logb2c = 0

3 log 
36

25
 + log ( )

2

9

3

  − 2 log 
16

125
 = log 2

7 log 
16

15
 + 5 log  

25

24
 + 3 log 

81

80
 = log 2

  6bs cª‡kœi mgvavb   

= log 
a3 b3

c3  + log 
b3 c3

d3  + log 
c3 d3

a3  − 3logb2 c

   = log ( )
a3 b3

c3   
b3 c3

d3   
c3 d3

a3  − log (b2 c3) 

   = log b3 + 3 c3 − logb6 c3 

   = log b6c3 − log b6c3 

   = 0 =  



= 3 log 
36

25
 + log ( )

2

9

3

 − 2 log 
16

125
  

   = log ( )
36

25

3

 + log ( )
2

9

3

 − log ( )
16

125

2

  

   = log 






( )

36

25

3

 ( )
2

32

3

 ( )
24

53

2

  

   = log 






( )

22 . 32

52

3

  
23

36  ( )
28

56  

   = log ( )
26 . 36. 23.56

56 . 36 . 28  = log ( )
29

28   

   = log (29 − 8) = log 2 =   

  

= 7 log 
16

15
 + 5 log 

25

24
 + 3 log 

81

80
  

   = 7 log 16 − 7 log 15 + 5 log 25  

    − 5 log 24 + 3 log 81 − 3 log 80 

   = 7 log 24 − 7 log (3  5) + 5 log 52  

  − 5 log (23  3) + 3 log 34  − 3 log (24  5) 

   = (7  4) log 2 − (7 log 3 + 7 log 5)  

  + (5  2) log 5 − (5 log 23 + 5 log 3) + (3  4)  

  log 3 − (3 log 24 + 3 log 5) 

   = 28 log 2 − 7 log 3 − 7 log 5 + 10 log 5 −  

15 log 2 − 5 log 3 + 12 log 3 − 12 log 2 − 3 log 5 

   = 28 log 2 − 15 log 2 − 12 log 2 − 7 log 3 

− 5 log 3 + 12 log 3 − 7 log 5 + 10 log 5 − 3 log 5 

   = (28 − 15 − 12) log 2 + (−7 − 5 + 12) log 3 + 

 (− 7 + 10 − 3) log 5 

   = 1  log 2 + 0  log 3 + 0  log 5 

   = log 2 + 0 + 0 

   = log 2  =  



 p = 2, q = 5, r = 7, s = 3

log 21 = log r + log s

log 
50

147
 = log p + p log q − log s − p logr

r log 
pq

s2  − p log 
q2

p3s
 + s log 

81

80
 

  7bs cª‡kœi mgvavb   
p = 2, q = 5, r = 7, s = 3 

 = log 21 = log (7  3) 

   = log 7 + log 3 = log r + log s 

   = 

  

= log 
50

147
  

   = log 50 − log 147 

   = log (522) − log (723) 

   = log 52 + log 2 − (2 log 7 + log 3) 

   = 2 log 5 + log 2 − (2 log 7 + log 3) 

   = 2 log 5 + log 2 − 2 log 7 − log 3 

   = p log q + log p − p log r − log s 

   =  

  =  

= rlog 
pq

s2   − plog 
q2

p3s
  + s log 

81

80
  

  = 7log 
2.5

32   − 2 log 
52

23.3
  + 3log 

81

80
  

  = log ( )
2.5

32

7

 − log ( )
52

23.3

2

 + log 



34

24  5

3

  

  = log 
27. 57

314  − log 
54

26.32  + 
312

212.53  

  = log ( )
27. 57

314   
26 . 32

54   
312

212 . 53    

  = log 
27 + 6 . 57 . 32 + 12

314 . 54 + 3 . 212   = log 
213 . 57 . 314

314 . 57 . 212  

  = log 213 − 1257 − 7314−14 

  = log 215030 = log 211 = log 2 (Ans.) 

 x = 2, y = 3, z = 5





ylogx + logz = log40

7log 
x4

zy
 + z log 

z2

x3. y
 + y log 

81

80
  

log y3 + logx3 − log (xz)3

logx2y − logxz
 

  8bs cª‡kœi mgvavb   
x = 2, y = 3, z = 5 

  = y log x + log z 

   = 3 log 2 + log 5 

   = log 23 + log 5 

   = log 8 + log 5 

   = log (8  5) 

   = log 40 =   

= 7 log 
x4

zy
 + z log 

z2

x3. y
 + y log 

81

80
 

  = 7 log 
24

3  5
 + 5 log 

52

23.3
 + 3log 

81

80
  

  = log 



24

3  5

7

 + log 



52

23  3

5

 + 3log 



34

24  5
  

  = log 



24

3  5

7

 + log 



52

23  3

5

 + log 



34

24  5

3

  

  = log 
228

37  57 + log 
510

215. 35 + log 
312

212  53  

  = log 
228

37  57 + log 
510

215.35 + log 
312

212  53  

  = log 
228.510.312

37 + 5.215 + 12.57 + 3  = log 
228.510.312

312. 227. 510  

  = log 228 − 27. 510 − 10312 − 12 

  = log 21. 5030 = log 211 = log 2 (Ans.) 

= 
log y3 + logx3 − log (xz)3

logx2y − logxz
  

   = 
log 33 + log 23 − log (2.5)3

log(22.3) − log(2.5)
  

   = 
log (33)

1

2 + log 8 − log {(10)3}

1

2

log12 − log10
  

   = 
log 3

3

2 + log 64 − log (10)

3

2

log (12  10)
  

   = 
log 3

3

2 + log (64)

1

2 − log (10)

3

2

log (1.2)
   

   = 

3

2
 log 3 + log (43)

1

2 − 
3

2
 log 10

log 1.2
  

   = 

3

2
 log 3 + log 4

3

2 − 
3

2
log 10

log1.2
  

   = 

3

2
 log 3 + 

3

2
log 4 − 

3

2
 log 10

log 1.2
  

   = 

3

2
 log (3  4  10)

log 1.2
 = 

3

2
 log 1.2

log 1.2
 = 

3

2
 (Ans.) 



5 log 5 − log 25

log
5

3
5 + log

5
 (

3
5 ) ( 5 ) + log

6
 
6

6 + log
2
16

log 27 + log8 − log 1000

log 1.2
 

  9bs cª‡kœi mgvavb   

= 5 log 5 − log 25 

   = log 55 − log52 

   = log ( )
55

52   

   = log 5(5 − 2) = log 53 = log 125 (Ans) 

log
5

3
5 + log

5
 (

3
5 ) ( 5 ) + log

6
 
6

6 + log
2
16 

 = log
5
 (5)

1

3  + log
5
 (5)

1

3 (5)

1

2 + log
6
 (6)

1

6 + log
2
24 

 = 
1

3
  log

5
5 + log

5
(5)

1

3 
+

 

1

2 + 
1

6
  log

6
6 + 4  log

2
2 

 = 
1

3
  1 + log

5
5

5

6  + 
1

6
   1 + 4  1  [ logaa = 1] 

 = 
1

3
 + 

5

6
  log

5
5 + 

1

6
 + 4 

 = 
1

3
 + 

5

6
 + 

1

6
 + 4 = 

2 + 5 + 1 + 24

6
   = 

32

6
  = 

16

3
 (Ans.) 

 

 A = 
2m+1

(2m)m−1 , B = 
4m+1

(2m−1)m+1 , C = 400, D = 
3

7. 7 E = 

2.

loga9 = E a 

A  B 

log
2 5

C + log7D + log4E

  10bs cª‡kœi mgvavb   
loga9 = E 

 loga9 = 2 [ E = 2] 

 9 = a2 [ x = logaN ax = N] 

 a2 = (3)2 

  a = 3 (Ans.) 

A = 
2m+1

(2m)m−1 , B = 
4m+1

(2m−1)m+1 

 A  B = 
2m+1

(2m)m−1  
4m+1

(2m−1)m+1 

  = 
2m+1

(2m)m−1  
(22)m+1

2(m−1)(m+1) 

  = 
2m + 1

2m2 − m
  

22m + 2

2m
2
− 1

 





  = 2m+1− m2 +m  22m+2 − m2 + 1 

  = 21+2m − m2  23+2m−m2 

  = 2(1+2m − m2) − (3+2m+m2) 

  =  2 − 2 = 
1

22 

  = 
1

4
 (Ans.) 

C = 400, D = 
3

7 7, E = 2

 log
2 5

C + log7D + log4E 

  = log
2 5

400 + log7

3
7. 7 + log42 

  = log
2 5

(20)2 + log77

1

3.7

1

2 + log44

1

2 

  = log
2 5

(2  2  5)2 + log77

1

3
 + 

1

2 + 
1

2
 log44 

  = log
2 5

{(2 5)2}2 + log77

2+3

6  + 
1

2
 log44 

  = log
2 5

{(2 5)4 + log77

5

6 + 
1

2
.1 [ logaa = 1] 

  = 4log
2 5

2 5 + 
5

6
 log77 + 

1

2
 

  = 4.1 + 
5

6
 . 1 + 

1

2
 = 4 + 

5

6
 + 

1

2
 

  = 
24 + 5 + 3

6
 = 

32

6
 = 

16

3
 (Ans.) 

 p = 2, q = 3 r = 5   

log 
50

81
 = log p + 2log r = 4log q

log3 




p

q
 + log3 



r

p
 + log3q q − log3 r 

log q3 + logp3 − log (pr)3

log1.2
 

  11bs cª‡kœi mgvavb   

p = 2, q = 3 r = 5 

 log
50

81
 

  = log50 − log81 

  = log(52  2) − log34 

  = log52 + log2 − 4log3 

  = 2log5 + log2 − 4log3 

  = log2 + 2log5 − 4log3 

  = log p + 2log r − 4log q 

  = 

 log 
50

81
 = log p + 2log r − 4log q 

log3 




p

q
 + log3 



r

p
 + log3q q − log3 r 

 = log3




2

3
 + log3



5

2
 + log33 3 − log3 5 

log3




2

3
  

5

2
  3 3  − log3 5 

 = log33 5 − log3 5 

 = log3




3 5

5
 = log33 = 1 (Ans.) 

log q + logp3 − log (pr)3

log12
 

 = 
log 33 + log23 − log 2.53

log 12
 

 = 
log 27 + log8 − log 1000

log 12
 

 

 x = 
15

16
 , y = 

24

25
 , z = 

80

81
a = 1000 

log10a = 
3

2

16log10x + 12log10y + 7log10z 

log6( )
5

xy
 + log6( )

1

xz
 + log3, 3 = 

  12bs cª‡kœi mgvavb   

a = 1000

 = log10a 

  = log10 1000 

  = log10 (10)3 

  = log10(10)

3

2
 = 

3

2
 log1010 

  = 
3

2
 . 1 = 

3

2
 =  

 log10a = 
3

2

x = 
15

16
 , y = 

24

25
 , z = 

80

81
 

 16 log10x + 12 log10y + 7log10z 

 = 16 log10
15

16
 + 12 log10

24

25
 + 7log10

80

81
 

 = log10( )
15

16

16

 + log10( )
24

25

12

 + log10( )
80

81

7

 

 = log10 



( )

15

16

16

 . ( )
24

25

12

 . ( )
80

81

7

 

 = log10 









35

16

16

 . 



38

25

12

 .



516

81

7

 

 = log10 [ ]
316.516

(16)16  . 
312(23)12

(5)24  . 
57.167

(3)28  

 = log10 [ ]
316.312.516.57.(2)36.167

(16)16.(5)24.328  

 = log10 [ ]
316 + 12.516 + 7.(24)9.167

(3)28.(5)24.(6)16  

 = log10[328 − 28.523 − 24.169 + 7 − 16]   [ (24)9 = (16)9] 

 = log10[3.5−1.160] 

 = log10 [ ]1.
1

5
.1  

 = log10( )
1

5
 (Ans.) 

x = 
15

16
 , y = 

24

25
 , z = 

80

81
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  log6 
5

xy
 + log6 

1

xz
 + log3 3 

 = log6 
5

15

16
 . 

24

25

 + log6 
1

15

16
 . 

80

81

 + log3(3)

1

2
  [

= log6 
5

3  3

2  5

 + log6 
1

5  5

27

 + 
1

2
 log33 

 = log6 
5

9

10

 + log6 
1

25

27

 + 
1

2
 log33 

 = log6 
5  10

9
 + log6 

27

25
 + 

1

2
 [ logaa = 1] 

 = log6 



5  10

9
  

27

25
 + 

1

2
 = log6 6 + 

1

2
 = 1 + 

1

2
 

 = 
3

2
 (Ans.) 
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
x

y
 + 

y

x
 = 3 

(x + y)2 = 9xy.

log(x + y) = log3 + 
1

2
 logx + 

1

2
 logy.

4 log(x − y) = 2log5 + 2logx + 2logy.

 p = 2, q = 3, r = 5 

qlogp + plogq + plogr = log1800

7log( )
pr

q2  − plog 
r2

p3q
 + qlog 

q4

p4r
 = log2

qlog q + qlogp −qlog r − qlog p

logp2 + logq − log p − logr
 

p

q
 

 a = 2, b = 3, c = 5 d = 7

b loga + log c 

d log 
ac

b2 − a log
c2

a3b
 + b log 

b4

a4c
 = log2

logc + a4log 
a4

bc
 + a2b log 

c2

a3b
 + d log 

b4

a4c
 

 log40;  alogc

 log
a
M = x log

b
 M  = y 

a b 

logab

logba = 
1

logab
 

ax = by; 
x

y
 

 a = 2; b = 3, c = 4 d = 5 

a − {a−1 + (b−1 − a)−1}−1

log b3  loga3 − log (ad)3

log ad

bx+1

(bx)x − 1  
(3b)x +1

 (bx +1)x+1  b− 2

12 ; 
3

2
; 1 

 a3 + b3 + c3 = 1 (a + b) log
2 






xa2+ b2

xab  + (b + c)log2





xb2+ c2

xbc  

+ (c + a)log
2





xc2+ a2

xca

a + b)log
2





xa2+ b2

xab

 x = 
3

4 2

(a3 + b3) log2x
 ; 2log2x; 

7

3

 a = 
16

15
 , b = 

25

24
, c = 

81

80 
d = 1000 

d 10 

16 log
10

a 12 log
10

b + 7 log
10

c

 log
6
(5ab) log

6
(ac) + log

3
3 = log

10
d

(a3 + b3) logx ; 2logx; 
7

3



a = 2, b = 3 c = 5 

log(a3b2c) = bloga + alogb + logc

a4log
a4

bc
 + a2blog 

c2

a3b
 + (a + b) log 

b4

a4c
 − logc 

log b3 + bloga − 
b

a
 log(ac)

logab − logc
 

41log 
4 5

9
 ;  

3

2
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

300000 300000000

3  100000000   = 3  10
8



a  10
n

1  a < 10 n  Z

a  10
n



(Natural Logarithm) : (John Napier : 1550-1617) e

e e = 271828 e

loge x  ln x 

(Common Logarithm) : (Henry Briggs : 1561−1630) 10 

10

e 10 10



(Characteristics) : N N = a  10
n
,  N > 0, 1  a < 10 n  Z

10 log
10

N = log
10

(a  10
n
) 

  log
10

N= log
10

a + log
1010

n 10 log N = n + log a; n logN



 −

− 3 
−
3  

(Mantissa) :  1

Abykxjbxi cÖkœ I mgvavb 
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a0 = 1? 

 a = 0  a  0 a > 0 a  1 

3
5

3
5

 
6

5 ( )3
5

3

  ( )5 3 

3
25 

 
3

5  
3

5 =  
3

5  5 = 
3

25 

logaa = 1? 

 a > 0 a  1  a > 0, a  1 a  0, a > 1 

logx 4 = 2 x

  2  2 4 10 

 logx4 = 2 x2 = 4 x2 = 22  x = 2 

a  10
n

 1 < a < 10 1  a  10 

  1  a < 10 1 < a  10 

i. loga (m)p = ploga m 

 ii. 24 = 16 log216 = 4

iii. loga (m + n) = loga m + loga n 

 

  i  ii ii  iii i  iii i, ii  iii 

00035

  3 1  

−
2 

−
3 

 00035 = 35  10−3 

  00035 −3
−
3

00225  

a
n

 (25)
2
 (015)

2
 

 (15)
2
  (15)

2 

 00225 = 015  015 = (15)2

 225  10−4 225  10−3 

  225  10−2 225  10−1 

 00225 = 225  10−2

 
−
2 

−
1  0 2 

 00225 = 225  10−2 

  00225 −2
−
2

6530 

= 6530 

  = 653  10 

  = 
653

100
  100  10 

  = 
653

100
  102  10 

  = 653  103 

653  103 

60831 

= 60831 

  = 
60831

1000
 = 

60831

10000
  10 

  = 60831  10
1
 

60831  10
1 

0000245 

= 0000245 

  = 
245

1000000
 = 245  

1

106 

  = 
245

100
   100  

1

106 

  = 245  
102

106  = 245  (10)2 − 6 

  = 245  10−4 

245  10− 4 

37500000 

37500000 

  = 375  100000 

  = 375  105 

  = 
375

100
  100  105 

  = 
375

100
  102  105 

  = 375  107 

375  107 

000000014 

000000014 

  = 
14

100000000
 = 14  

1

108 

  = 
14

10
  10  

1

108 = 14  
10

10
8
 

  = 14  (10)1 − 8 

  = 14  10−7 

 14  10−7 

10
5
 

= 105 

  = 10  10  10  10  10 = 100000 

100000 

10 − 5 

= 10−5 

  =
1

10
5 = 

1

100000
 = 000001 

000001 

253  104 
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= 253  104 

  =
253

100
  10000 = 25300 

25300 

9813  10−3 

= 9813  10−3 

  =
9813

1000
  

1

103 = 
9813

1000
  

1

1000
 

  =
9813

1000000
 = 0009813 

0009813 

312  10−5 

= 312  10−5 

  =
312

100
  

1

105 

  = 
312

100
  

1

100000
 

  =
312

10000000
 

  = 00000312 

00000312 

4820 

4820 = 4820  1000 = 4820  103 

  3 

 4820 

4820 4

 4 − 1 = 3 (Ans.) 

72245 

72245 = 72245  101 

  1 

 2

 2 − 1 = 1 (Ans.) 

1734 

1734 = 1734  10
0
 

  0 

 1

 = 1 − 1 = 0 (Ans.) 

0045 

0045 = 45  10−2 

  − 2
−
2 

 4

1 0

 = − (1 + 1) = − 2 
−
2 (Ans.) 

0000036 

0000036 = 36  10−5 

  − 5
−
5 

 3

4 0

 − (4 + 1) = − 5 
−
5 (Ans.) 

27 

AC  log  27  =  143136 

  log 27 1 43136 

63147 

AC  log  63.147  =  180035 

  log 63147 1 80035 

1405 

AC  log  1.405  =  014765 

  log 1405 0 014765 

00456 

AC  log  0.0456  =  − 265896 

  log 00456 − 2
−
2 65896 

0000673 

AC  log  0.000673  =  − 482802 

  log 0000673 − 4
−
4 82802 

534  87 

 log (534  87) 

  = log 534 + log 87 

  = 0727541 + 0939519 

  = 166706  (Ans) 

079  056 

log (079  056) 

  = log 079 + log 056 

  = − 0102373 + (−0251811) 

  = − 0102373 − 0251811 

  = − 035418 

  = 
−
035418 (  (Ans)

222642  342 





log (222642  342) 

  = log 222642 − log 342

  = 1347607 − 05340261 

  = 08135808 

  = 081358 (Ans) 

019926  324 

 log (019926  324) 

  = log 019926 − log 324

  = −07005798 −1570545 

  = −221112 

  = 2
−

 21112 (Ans)

log 2 = 030103, log 3 = 047712 log 7      = 

084510

log 9 

log 9 = log (3  3) 

  = log 3 + log 3 

  = 047712 + 047712         [ log 3 = 047712] 

  = 095424 (Ans) 

log 28 

log 28 = log (2  2  7) 

  = log 2 + log 2 + log 7 

  = 030103 + 030103 + 084510 

[ log 2 = 030103, log 7 = 084510] 

  = 144716 (Ans) 

log 42 

log 42 

  = log (2  3  7) 

  = log 2 + log 3 + log 7 

  = 030103 + 047712 + 084510 = 162325 (Ans) 

x = 1000 y = 00625 

x anbn a b

x  y

xy

x = 1000 

 x = 103

 x = (2  5)3

 x = 23  53 

  x a
n
b

n
2

3
 5

3
 (Ans) 

xy = 1000  00625 

  = 625 = 625  101 

  x  y 625  101 (Ans.) 

log (xy) 

 = log x + log y 

 = log1000 + log 00625 

 = log103 + log00625 

 = 3log10 + (−1204119983) 

 = 3  1− 1204119983 

 = 3 −120412 

 = 179588 

  log(xy) 1 79588 (Ans.) 

¸iæZ¡c~Y© enywbe©vPwb cÖ‡kœvËi 
 

 0.000345

K

−
5 

−
4 

 M 3 N 4 

 p  10m

K 1 < p < 10  1  p < 10 

M 1  p  10 N 1 < p  10 

 62.542

K 0  1 M 2 N 3 

 a  10n

K 1 < a < 10 L 1 < a  10 

M 1  a  10  1  a < 10 

 

 i. e

ii. 10

iii. 10

K i ii L i iii M ii iii  i, ii iii 

45 : msL¨vi ˆeÁvwbKiƒc 
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K n  10a
 a  10n

M a  10n N 10  an 

 a  10n n

K n R  n  ℤ M n  N L n Q  

 a  10n

K 1 ≤ a ≤ 10 L 1  a  10

 1 ≤ a  10 N a  8 

 a  10n n

 L M N

 300000000 
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K 3  105  L 3  106  M  3  107   3  108 

 00000000037 

K 37  10−10  37  10−9 

M 037  10−10 
N 037  10−9 

00000000037 =
37

10000000000

  = 37  10−10 

= 37  10  10−10 

= 37  10−9 

 735

K 735  10–2  L 735  10–1 

 735  102  N 735  103 

735 = 
735

100
  100 = 735  102 

 58953

K 5895  10–4 
 5895  104 

M 58953  105 N 58953  10–5 

58953 = 
58953

10000
  10000 = 58953  104 

 0000325

 325  10– 4 L 325  104 

M 325  106  
N 325  10–6 

 000000000174

K 174  10–8 
L 174  10–7 

 174  10–9
N 174  10–10 

 37560000000000

K 375  10–12 
L 3756  1012 

M 375  10–13  375  1013 

 00176

 176  10-2 
L 176  103 

M 176  10-3 N 176  10-4 

00176 = 
176

10000
 = 176  102  10−4 = 176  10−2 

 0000000125

K 0125  10–6
 L 125  10–8 

M 125  10–9  
 125  10–7 

 4500000000 

 45  109
  L 45  10–9 

M 45  108  
N 45  107 

4500000000 = 45  109 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 −

 i. ii.

iii.

 i ii L i iii M ii iii N i, ii iii 

 00000000037  

 i. 37  10-10 ii. 37  10-9 

iii. 37  10-9 

K i ii  i iii M ii iii N i, ii iii 

 

 i. 735 735  102

ii. 00176 176  10-4

iii. 00245 245  10-2

K i ii  i iii M ii iii N iii 

i.  735 = 
735

100
  100 = 735  102

ii.  00176 = 176  10-2

iii.  00245 = 
245

10000
  = 

245

100  10000
  100 

     = 245  10−2 

 

 i. 10560,00,00 

1056  108

ii.

iii. 705 705  103

 i ii M i iii L ii iii N i, ii iii 

iii 705 = 705  102 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

x = 58000000 y = 450000000   

 x

K 58  105 
L 58  106 

 58  107 
N 58  108 

 y

K 45  1011
L 45  109 

 45  108 
N 45  107 

 y − x

 392  108
L 392  109 

M 392  1010
N 392  1011  

x = 365  10-3, y = 00075 

 y

 75  10-3
L 75  10-4 

M 75  10-4
N 075  10-2 

 x + y

K 1115  10-3
L 1015  10-2 

M 1115  10-4
 1115  10-2

x + y = 365  10 −3 + 75  10 −3 = 1115  10 −3 = 1115  10 −2

 y − x

K 315  10-4
L 315  10-2

 35  10-3
N 315  10-1 

46 : jMvwi`g c×wZ 

   mvaviY enywbe©vPwb cÖ‡kœvËi 





 

 L M N

 

K L M 

 e

 L M N

 

K  M N

 e = 271828 

K 

M N

 

K log 2 L log e M log   loge x

 

K In x L loge x  log 2 N loge a 

 logex

K xe
 lnx M logxe

N loge 

 

K 1  10 M 100 N e

 

K a L e M 100  10

 

K e L  M 0  10

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

 i.

ii. e = 271828

iii. 100

 i ii L i iii M ii iii N i, ii iii 

 

 i. loge X xn x

ii. e

iii. 10

K i ii L i iii M ii iii  i, ii iii 
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log x log 100  

 

K  M e- N  

 

K

1

2
 L x M 10  e 

logx e

 

K

1

2
  1 M 5 N 10 

log
10

100 = log
10

102 = log
10

10 = 1

47 : mvaviY jMvwi`‡gi c~Y©K I AskK 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 log N = a + logn log N

 a L n M log n N log a 

 4

K 0 L 1 M 2  3 

 8350

K 2 L 1 M 0  3 

log 8 350 4 − 1 = 3 

 6237

K 4 L 3 M 2  1 

6237  1 

log 6237 2 − 1 = 1 

 842 

K 1  2 M 3 N 4 

842 (3 − 1) = 2 

 04305 

K 4 L 3 

−
1 N 1 

 75249 

 0 L 1 M 2 N 3 

75249 (1 − 1) = 0 

 000021 

 
−
4 L 4 M 3 N 2 

000021 (3 + 1) = 
−
4

 0000435 

K 4 

−
4 M 3 N

−
3 

 6754 

K 3  2 M

−
3 N

−
2 

 N = 10n log N 

 0 L 1 M e N 3 

 

 L

M N  

 log 4857 −

 068637 L 067549 M 045321 N 054329 

  2717

 043408 L 10043408 M 43408 N 43408 

 log0000456 





K 054321 L 034972  065896 N 097347 

 03826 

K 41725 L 041725  05828 N 00041725 

03826 = 3826  10−1 

 log3826 = 5828

 loge 10 =

 230259  L 23259  

M 330259  N 33259  

 324 

K 254321  251054 M 235972 N 274932 

AC  log 324 = 251054

 927 

 096708 L 058932 M 075292 N 032195 

 log 7 

K 091929 L 071419  042255 N 0211275 

 log6 

 0 77815 L 063093 M 017609 N 0143627 

log6 = log(2  3) = log2 + log3 = 030103 + 047712 = 077815

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

 i. logN = n + log- n logN

ii.

iii.

K i ii L i iii M ii iii  i, ii iii 

 

−

 i. 1

ii. 1 

iii.

K i L ii M iii  ii iii 

 

 i. 73459 1

ii. 0043 
−
2

iii. 856 3

 i ii L i iii M ii iii N i, ii iii 

 0000235 = 235  10-4 −

 i.

ii.

iii.

K i ii L i iii M ii iii  i, ii iii 

 

i. 1

ii. N = 10n log N 

iii. log 281 

K i ii L i iii M ii iii  i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

N = a  10n 

 log N 

K log a L log n  n N a 

 log N 

K n L a M log n  log a 

 log 10 

K 0  1 M 2 N 3 

log3 = 047712 log 7 = 084510 

 2 + log3 =

K 250103 L 310103 M 430103  247712 

 log4 

 060206 L 247712 M 069897 N 130417 

 log28 

K 044716 L 084510  144716 N 244716 

log x = log 2 

 log x 

K 3 L 2 M 1  0 

 log x 

 log 2 L 3 M 1 N 0 

 log x 

K e  10 M 100 N 1000 

 00000000037 

K 

37

1010  L 37  1010  

 
M 37  10-10   37  10−9 

 000000123 

K  123  10−5  123  10−6 
M  123  105 

N 123  106 

 000000043 

 43  10−7 L 43  10−6 
M 43  10−8 N 43  10−9 

 000000014 

K 14  106 L 14  107 
M 14  10-7  14  10−8 

 N = 10
n
 log N 

K 100 L 10 
M 1  n 

 06237 

K 0  −1 
M 2 N 01 





 00875 

K − 4  −2 
M 1 N 2 

58000 00 

 

K  0058  109 L 058  108 
M  58  107 

 58  106 

 

 6 L 7 
M 8 N 9 

 

K 07632  07634 
M 07642 N 07644 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

 i. a = b an = bn 

ii. 10 

iii. 3 2 

K i ii L i iii M ii iii  i, ii iii 

 

 i.

ii.

iii. 0.4305 −1 

K i ii  i iii M ii iii N i, ii iii 

 i. logex = ln x

 ii. e

 iii. e

 

K i  ii L ii  iii M i  iii  i, ii iii 

 i. x4 = 625 x = 5

 ii. logx 25 = 2 x =  5

 iii. px = qx p = q [ q  1] 

 

 K i L i  ii M i  iii  i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 



log
5
(

3
5) ( 5)  

 

K 5  5 M 

3
5  N

4
5 

 (
3

5)( 5) 5 

 
5

6
  L 5 M 

5

3
   N

5

4
  

 

K 5  
5

6
  M  5 N 25 



 P = log
2
2, Q = log

5
(5

3
5), R = log

x
400 

 P + Q  

 
10

3
  L 2 M  

4

3
  N

3

10
  

 R = 4 x  

K 2 3 L 3 2   2 5 N 5 2 



 P = 3  104   

  

K log P = 4 + log 3  logP = 3 + log 4 

 M  logP = 
4

3
 + log 10 N 4 = P + log 3 

 log P  

K 3  4 M  
4

3
 N

3

10
 

m„Rbkxj cÖkœ I mgvavb 
 

 2550 04145

10

e

  1bs cª‡kœi mgvavb   

a  10n

a  10n

1 ≤ a  10 n  Z

2550 = 255  10 

  = 
255

100
  100  10 

  = 255  102  10 

  = 255  103 

 04145 = 
4145

10000
 

  = 4145  10− 4 

  = 4145  1000  10− 4 

  = 4415  103  10− 4 

  = 4415  10-1 

 

AC log 2550 =  340654 

 2550 10 340654 (Ans.) 





 AC log 0.4145 = − 0382475 

  04145 10 − 0382475 (Ans.) 

log2550 = 340654 

  3 40654 (Ans.) 

 

AC log 2550 =  784385 

  2550 e 784385 

  AC log 0.4145 =  − 088068 = 
−
088068 

  04145 e
−
088068 (Ans.) 

 58000000 

105600  106  4500000000 

10

  2bs cª‡kœi mgvavb   
= 58000000 

= 58  107 

= 4500000000 

   = 45  10
9



58  107 45  10
9
 (Ans) 

 = 105600  106 

1056  100000000  (Ans)

= 58000000 

= 105600  106 

= 105600000000 

= 4500000000 



= 110158000000 

10

= 110158  108 (Ans) 



830

000000512

637,000,000,000

  3bs cª‡kœi mgvavb   
830 = 830  100 = 83  10

2
 (Ans.) 

000000512 

   = 
00000512

100000000
  

   = 512  
1

100000000
  

   = 512  100  
1

108  

   = 512  102  10−8 

   = 512  10−6 (Ans) 

637,000,000,000 

   = 637  1000,000,000 

   = 637  100  10
9
 

   = 637  10
2
  10

9
 

   = 637  10
11

 (Ans) 

 300000 

 15

  4bs cª‡kœi mgvavb   

= 300000 

= (300000  1000) 

= 300000000  (Ans) 

  300000000 

3  108  (Ans) 

= 15 

=150000000 

= 300000 

300000 1

              1           
1

300000
   

    150000000  
1  150000000

300000
  

   = 500 

3600  = 1 

            1            = 
1

3600
  

             500     = 
500  1

3600
  

   = 01388888  

   = 
1388888

10000000
  





   = 1388888  10−7   

   = 1388888  10−1  (Ans) 

1 = 365 

= 365  24 

= 365  24  60 

= 365  24  60  60 

1 300000 

 365  24  60  60  (300000  365  24  60  60)  

   = 9460800000000 

= 94608  10
12

 

 94608  10
12

 

(Ans) 

 68  10−27 9  

1026 

39  10
28 

  5bs cª‡kœi mgvavb   

1  = 1000 

 628  10
−27

 

628  10
−27

  10
3
 

= 628  10
−27 + 3 

= 628  10
−24

 

 628  10
−24

 

= 000000000000000000000000628 (Ans) 

 628  10−24 

 1 = 628  10−24 

 9  1026 9  1026  628  10−24 

= 5652  1026−24

= 5652  102

= 5652  (Ans)

= 628  10− 24 

1 = 628  10− 24 

 39  1028 = 628  10−24  39  1028 

628  39  104 

= 24492  106 

 = 24492  106 



2449200 (Ans) 

 a = 00021, b = 0032 c = 324

a c

logb logc

logxc = loga logb x

  6bs cª‡kœi mgvavb   

a = 00021 = 
21

10000
 = 21  10– 4 

  = 
21

10
  10  10−4 = 21  10− 3 

 c = 324 = 
324

100
  100 = 324  102 

b = 0032 = 
32

1000
 = 32  10-3 

  = 
32

10
  10  10-3 

  = 32  10−2 

  logb = log (32  10−2) 

  = log32 + log 10−2 

  = 0505149 − 2 

   − 2 + 05052 

  log b 05052 −2 (Ans.) 

 c = 324  10
2
 

  logc = log 324 + 2 

  = 2 + 051054501 

   2 + 05105 

  logc 05105 2 (Ans.) 

logxc = loga logb 

 logx 324 = (log 00021) (log 0032) 

 logx 324 = (− 267778) (−149485) 

 logx 324 = 4002879 

 logx 324  4 

 logx 324 = 4 

 x4 = 324 

 x4 = ( )3 2
4
 

  x = 424 ( ) (Ans) 

 6530 245  10−4

  7bs cª‡kœi mgvavb   

= 6530 

  = 6530  1000 

  = 6530  103 

  6530 3. (Ans.) 

= 245  10−4 

  = 245  
1

104 = 
245

100
  

1

104 





  = 
245

102   
1

104 = 
245

106  

  = 
245

1000000
 = 0000245 

 0000245 (Ans.) 

= 6530 

 245  10−4  = 0000245 

  = 0000245 

 = 6530  0000245 = 159985 

 

AC log 1.59985 =  0204079 

  log 159985 0 0204079 (Ans.) 

 
 
 

m„Rbkxj cÖkœe¨vsK DËimn 
 



1

log
10

e
 e = 271828 

log10e

loge100 = log10100  log10e

100 2

0434;  6644 

 6a + 2b   12− a + b  202a + b

a = 1 b = −1

23a + 6b  33b  52a + b; 
5

216
; −16 

 3x = 27

27 3

x 

3

3

2

 
;  

3

2
 171  10 

 logx 25, log10x, log10 3, log10 7 

2 x, 

log10 2 + 2log10 5 − log10 3 − 2log10 7

log 

04 

5;  log10 
50

147
; −046834, 018637, 0

01863 



3 log 
36

25
, log ( )

8

9

3

, 2 log 
128

125
, log 2 

6 log 2 + 6 log 3 − 6 log 5

x2 + y2 = 7xy

log (x + y) = log 3 + 
1

2
log x + 

1

2
 log y

 p = xya−1. q = xyb−1, r = xyc−1

 ( )
p

q

c

  ( )
q

r

a

  ( )
r

p

b

 = 1

(b − p)logp + (c − a)logq + (a − b)logr

(b + c) log ( )
p

q
 + (c + a) log ( )

q

r
 + (a + b) log( )

r

p
 + 

log216 + log
3 2

324 + log
3
81.

 0 

Aa¨vq mgwš^Z m„Rbkxj cÖkœ I mgvavb 

 L, M, N

L = 
xa

xb , M = 
xb

xc ,     N = 
xc

xa 

L = 1 a = b

ab
L 

bc
M 

ca
N = 1

logkLa + b + logkMa + b + 

logkNc + a = 0

  14bs cª‡kœi mgvavb   

 L = 1

xa

xb = 1 

 xa − b = x0 

 a − b = 0 

 ∴ a = b

 L = 
xa

xb , M = 
xb

xc ,     N = 
xc

xa 

= 
ab

L  
bc

M  
ca

N 





  = 
ab xa

xb  
bc xb

xc  
ca xc

xa 

  = 
ab

xa − b  
bc

xb − c  
ca

xc − a 

  = ( )xa − b

1

ab  ( )xb − c

1

bc  ( )xc − a

1

ca 

  = x
a − b

ab   x
b − c

ab   x
c − a

ab  

  = x
a − b

ab
 + 

b − c

bc
 + 

c − a

ca  

  = x 
ca − bc + ab − ca + bc − ab

abc  

  = x 
0

abc = x0 = 1  

 ∴
ab

L 
bc

M 
ca

N = 1 



  L = 
xa

xb , M = 
xb

xc ,     N = 
xc

xa 

= logkLa + b + logkMb + c + logkNc + a 

  = logk( )
xa

xb

a + b

 + logk( )
xb

xc

b + c

 + logk( )
xc

xa

c + a

 

  = logk( )xa − b a + b + logk( )xb − c b + c + logk( )xc − a c + a 

  = logk x(a − b) (a + b)  + logk x(b − c) (b + c) + logk x(c − a) (c + a) 

  = logk xa2 − b2

 + logk xb2 − c2

 + logk xc2 − a2

 

  = logk (xa2 − b2

. xb2 − c2

. xc2 − a2

) 

  = logk (xa2 − b2

 + b2 − c2 + c2 − a2

) 

  = logk (x0) = logk 1 = 0 =  

∴ logkLa + b + logkMa + b + logkNc + a = 0 

 A = 6
p + q

, B = 6
q + r

, C = 6
r + p  

log
3 2

324

( )
A

B
 

 p + r 
 ( )

B

C
 

 q + p
 ( )

C

A
 

 r + q

(AB)p − r  (BC)q − p  (CA)r − q  = 1

  15bs cª‡kœi mgvavb   
 log

3 2
 324 = log

3 2
( )3 2

4

 

  = 4log
3 2

3 2 = 4.1 = 4 (Ans.) 

 A = 6p + q, B = 6q + r, C = 6r + p. 

 ( )
A

B

p + r

  ( )
B

C

q + p

  ( )
C

A

r + q

  = 
Ap + r

Bp + r  
Bq + p

Cq + p  
Cr + q

Ar + q 

  = Ap + r − r − q Bq + p − p − r  Cr + q − q − p 

  = Ap − q Bq − r Cr − p 

  = ( )6p + q
p − q  ( )6q + r

q − r  ( )6r + p
r − p 

  = 6p2 − q2 6q2 − r2 6r2 − p2 

  = 6p2 − q2 + q2 − r2 + r2 − p2  = 60 = 1 (Ans.) 

 (AB)p − r  (BC)q − p  (CA)r − q 

(6p + q . 6q + r)
p − r

  (6q + r . 6r + p)
q − p

 

    (6r + p . 6p + q)
r − q 

  = (6p + 2q + r)
p − r

  (6q + 2r + p)
q − p 

    (6r + 2p + q)
r − q 

  = 6p2 + 2pq + rp  −rp −2qr − r2 

    6q2 + 2rq + pq − pq − 2rp − p2  6r2 + 2rp + rq − rq − 2pq − q2
 

  = 6p2 + 2pq − 2qr − r2 + q2 + 2rq − 2rp − p2 + r2+ 2rp − 2pq − q2
 

  = 60 = 1 =  

 p = xa, q = xb, r = xc 

( )
p

q

c

  ( )
q

r

a

  ( )
r

p

b

 

(a − b) log(pq) + (b − c) log(qr) + (c − a) log(rp)

a− b  b− 1c  c− 1a
 = 0

 

 2abc 






( )

p

q

a + b − c

  ( )
q

r

b + c − a

  ( )
r

p

c + a − b

 

 a−3b−2c  c−3a

  16bs cª‡kœi mgvavb   

p = xa, q = xb r = xc 

  ( )
p

q

c

  ( )
q

r

a

  ( )
r

p

b

 

  = ( )
xa

xb

c

  ( )
xb

xc

a

  ( )
xc

xa

b

 

  = (xa − b)c  (xb − c)a  (xc − a)b 

  = xac − bc  xab − ac  xbc − ab 

  = xac − bc + ab − ac + bc − ab 

  = x0 

  = 1 (Ans.) 

= 
(a − b) log(pq) + (b − c) log(qr) + (c − a) log(rp)

a− b  b− 1c  c− 1a
 

 = 
(a − b) log(xa.xb) + (b − c) log(xb.xc) + (c − a) log(xc.xa)

a− b  b− 1c  c− 1a
 

 = 
log(xa + b)a − b + log(xb + c)b − c + log(xc + a)c − a

a−1.b.b−1.c.c−1.a
 

 = 
log(xa2 − b2

) + log(xb2 − c2
) + log(xc2 − a2

)

1
  

 = 
log(xa2 − b2

. xb2 − c2
. xc2 − a2

)

1
 

 = log(xa2 − b2 + b2 − c2 + c2 − a2
) 

 = log(x0) = log 1 

 = 0 =  


(a − b) log(pq) + (b − c) log(qr) + (c − a) log(rp)

a− b  b− 1c  c− 1a
 = 0 

2abc 






( )

p

q

a + b − c

  ( )
q

r

b + c − a

  ( )
r

p

c + a − b

 

 a−3b−2c  c−3a 

 = 2abc 






( )

xa

xb

a + b − c

  ( )
xb

xc

b + c − a

  ( )
xc

xa

c + a − b

 

 a−3b−2c. c−3a  

 = 2abc {(xa − b)a + b − c  (xb − c)b + c − a  (xc − a)c + a − b} 

 a−2b−2c−2 





 = 2abc{xa2 + ab − ac − ab − b2 + bc  xb2 + bc − ab − bc − c2 + ac  

 xc2 + ac − bc − ac − a2 + ba}  (abc)−1 

 = 2abc {xa2 − ac − b2 + bc  xb2 − ab − c2 + ac  xc2 − bc − a2 + ab} 
1

abc
 

 = 2abc {xa2 − ac − b2 + bc + b2 − ab − c2 + ac + c2 − bc − a2 + ab} 
1

abc
 

 = 2.x0 = 2 (Ans.)

 a = 2, b = 3 c = 5

log5x = b x

ap + 1. b2p − q. cp + q (ab)p

(ab)q.(bc)q.(ca)p + 2

log b3 + bloga − 
b

a
 log(ac)

log(ab) − logc

  17bs cª‡kœi mgvavb   

 log5x = b 

 5b = x 

   x = 5b 

   x = 53 

   x = 125 (Ans.) 

a = 2, b = 3 c = 5 

  = 
ap + 1. b2p − q. cp + q (ab)p

(ab)q.(bc)q.(ca)p + 2  

  = 
2p + 1.32p − q.5p + q.2p.3p

2q.3q.3q.5q.5p + 2.2p + 2  

  = 2p + 1 + p − q − p − 2.32p − q + p − q − q.5p + q − q − p − 2 

  = 2p − q − 1.33(p − q).5− 2 

  = 
2p − q − 1.33(p − q)

52  

  = 
1

25
 .2p − q − 1.33(p − q) (Ans.) 

= 

log b3 + bloga − 
b

a
 log(ac)

log(ab) − logc
 

  = 

log 33 + 3log2 − 
3

2
 log(2  5)

log(2  3) − log5
 

  = 

log3

3

2 + 3log2 − 
3

2
 log 10

log3 + log2 − log5
 

  = 

3

2
 log3 + 

3

2
 log4 − 

3

2

log3 + log2 + log2 − log5 − log2
 

  = 

3

2
 (log3 + log4 − 1)

log3 + log(2  2) − log(5  2)
 

  = 

3

2
 (log3 + log4 − 1)

(log3 + log4 − log10)
 

  = 

3

2
 (log3 + log4 − 1)

log3 + log4 − 1
 [  log10 = log1010 = 1 ] 

  = 
3

2
 (Ans.) 

 P, Q, X, Y, Z 

P = 
3.2n − 4.2n−2

2n − 2n−1 , Q = 
2n+4 − 4.2n+1

2n+2  2
, X = 

16

15
, Y = 

25

24
 Z = 

81

80

4x+1 = 32 x 

(P  Q)  
1

3−2 = 9

C = 7logX + 5logY + 3logZ − log2 C

  18bs cª‡kœi mgvavb   

4x+1  32 

  (22)x+1 = 25 

  22x+2 = 25 

  2x + 2 = 5 

  2x = 3 

   x = 
3

2
 (Ans.) 

P = 
3.2n − 4.2n−2

2n − 2n−1  

  = 
3.2n − 22.2n−2

2n − 2n−1  = 
3.2n − 22+n−2

2n − 2n−1   

  = 
3.2n − 2n

2n − 
2n

2

 = 
2n(3 − 1)

2n ( )1 − 
1

2

 = 
2

1

2

 = 4 

 Q = 
2n+4 − 4.2n+1

2n+2  2
 

  = 
2n.24 − 22.2n.2

2n.22  2
 = 

2n.23(2 − 1)

2n.4

2

 = 
2n.23

2.2n  = 4 

  P + Q  
1

3−2 

  = 
P

Q
  32 

  = 
4

4
  9            

= 9 = 

 P  Q  
1

3−2 = 9 

X = 
16

15
 , Y = 

25

24
 Z = 

81

80
 

 C = 7logX + 5logY + 3logZ − log2 

  = 7log( )
16

15
 + 5log 

25

24
 + 3log 

81

80
 − log2 

  = log( )
16

15

7

 + log ( )
25

24

5

 + log ( )
81

80

3

 − log2 

  = log 






( )

16

15

7

  ( )
25

24

5

  ( )
81

80

3

 − log2 

  = log 












24

3  5

7

  



52

23  3

5

  



34

24  5

3

 − log2 

  = log 



228

37  57  
510

215  35  
312

212  53  − log2 

  = log(228−15−12.312−7−5.510−7−3) − log2 

  = log(21.30.50) − log2 

  = log2 − log2 

  = 0 





  C = 0 (Ans.) 


