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1, 2, 3, 4 ............ 

N

(Laws of Exponent) :  

a  R n  N a1 = a, an + 1= an.a 

 a  R m, n  N am. an = am + n

a  R, a  0 m, n  N, m  n 

 
am

an  = 



am−n  m > n

1

an−m  m < n
 

a  R m, n  N (am)
n

 = amn

a, b  R n  N (a.b)n = an.bn

a  0, b  0 m, n  Z

am.an = am + n

am

an  = am − n

(am)
n

 = amn

(ab)n = an.bn

( )
a

b

n

 = 
an

bn 

a < 0 n  N, n > 1, n
n

a = 
−n

|a| 

a > 0, m  Z n  N, n >1 (
n

a)
m

 = 
n

am

a > 0
m

n
 = 

p

q
m, p  Z   

n, q  N, n > 1, q >1
n

am = 
q

ap 

a > 0 n, k  N, n >1
n

a = 
nk

ak

 

a  R n  N, n >1 a

1

n
 = 

n
a a > 0

a < 0

a > 0, m  Z n  N, n >1 a

m

n
 = a



1

n

m

 

a

m

n
  =( )n

a

m
n

am a > 0, m  Z, n  N, n > 1 

p  Z, q  Z, n > 1
m

n
 = 

p

q
 

a

m

n
  = a

p

q
  

a > 0, b > 0 r, s  Q

ar.as = ar + s ar

as = ar − s (ar)
s

 = ars 

(ab)r = arbr ( )
a

b

r

 = 
ar

br 

(i) ax = 1 a > 0,  a  1, x = 0 

(ii) ax = 1 a > 0 x  0, a = 1 

(iii) ax = ay a > 0 a  1, x = y 

(iv) ax = bx a

b
 > 0 x  0, a = b 
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  [(am)n = am
 
n] 

  = a

mp

n
  

 ( )a

m

n
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  = = a

mp
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( )a

1

m

1

n

 = a

1

mn
 , m, n  N, m  0, n  0 

1

m
 = x   

1

n
 = y 

   ∴ mx = 1 ∴  ny = 1 

  ( )a

1

m

1

n

= ( )ax
y

  = axy [∵ (am)
n
 = amn] 

  = a

mxny

mn
 = a

11

mn
  

  = a

1

mn
 

  





a

1

m

1

n

 = a

1

mn
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m

n  = a

m

n
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m

n
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m

n
  = x 

   = (ab)

m

n
 = (ab)x   [  

m

n
  = x] 

  = ax.bx 
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m
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n  = a

m

n
 b

m

n  

 ( )a

1

3
 − b

1

3
 ( )a

2

3
 + a

1

3
 b

1

3
 + b

2

3
 = a − b 

  

 
 =

 ( )a

1

3
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3
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3
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3

3
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
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1

3
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



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2
 + a
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a

3

2
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−3

2
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-3
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a

3

2
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−3

2
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2
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2
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 
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1

a

a
2
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a − b
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a + b

  


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
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
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x

1

a

a
2
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a − b

a

a + b
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












x

1

a

(a + b)(a − b)

(a − b)

a

a + b

 = 













x

1

a

a + b

 

 
a

a + b

  

 = x

1

a
  a

 = x1 = x (Ans.) 

 
a

3

2
 + ab

ab − b3 − 
a

a − b
  

a

3

2
 + ab

ab − b3  − 
a

a − b
 = 

a.a

1

2
 + ab

b(a − b2)
  − 

a

a − b
  

  = 
a(a

1

2
 + b)

b(a − b2)
  − 

a

a − b
  

  = 
a( a + b)

b{( a)2 − b2}
  − 

a

a − b
  

  = 
a( a + b)

b( a + b) ( a − b)
  − 

a

a − b
  

  = 
a

b( a − b)
  − 

a

a − b
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  = 
a. a − b a

b( a − b)
  

  = 
a ( a − b)

b( a − b)
  = 

a

b
  (Ans.) 

 
( )a + b

b

a

a − b

  



a − b

a

a

a − b

( )a + b

b

b

a − b

  



a − b

a

b

a − b

 

( )
a + b

b

a

a − b

  



a − b

a

a

a − b

( )
a + b

b

b

a − b

  



a − b

a

b

a − b

  = ( )
a + b

b

a

a − b − 
b

a − b

  



a − b

a

a

a − b − 
b

a − b

 

  = ( )
a + b

b

 a− b

a − b

  



a − b

a

a − b

a − b

 

  = ( )
a + b

b

1

  



a − b

a

1

 

  = 
a + b

b
   

a − b

a
  = 

a2 − b2

ab
 (Ans.) 

  
1

1 + a
−m

bn + a
−m

cp
 + 

1

1 + b
−n

cp + b
−n

am
 + 

1

1 + c
−p

am + c−pbn
 

    
1

1 + a
−m

bn + a
−m

cp
 + 

1

1 + b
−n

cp + b
−n

am
 + 

1

1 + c
−p

am + c−pbn
 

 = 
1

1 + 
bn

am + 
cp

am

  + 
1

1 + 
cp

bn + 
am

bn

  + 
1

1 + 
am

cp  + 
bn

cp

 

 = 
1

am + bn + cp

am

 + 
1

bn + cp + am

bn

 + 
1

cp + am + bn

cp

 

 = 




1  

am

am + bp + cp   + 




1  

bn

am + bn + cp   + 




1  

cp

am + bn + cp  

 = 
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am + bn + cp + 
bn

am + bn + cp + 
cp

am + bn + cp 

 = 
am + bn + cp

am + bn + cp  = 1 (Ans.) 
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b

c

x

c
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c

a
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b
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b

c
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c
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  
ca x

c

a

x

a
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   
ab x

a

b

x

b
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x

b

c  
1
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x

c

b  
1
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  
x

c

a  
1
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x

a
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1
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  
x

a

b  
1
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x

b

a  
1
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(a2 − b−2)

a

 (a − b−1)b−a

(b2 − a −2)b (b + a−1)a − b
  

(a2 − b−2)a (b − b−1)b − a

(b2 − a−2)b (b + a−1)a − b
  

  = 




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



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b
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

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a
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1
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a
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b
 
b − a + a

( )b − 
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a
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1

a

a − b + b
 

  = 
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1

b

a
 ( )a − 

1

b

b

( )b − 
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a
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1

a

a
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b

a
 



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b

b



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ab − 1

a

b
 ( )

ab + 1

a
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  = ( )
ab + 1
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

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a
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  = ( )
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b
 = ( )

a
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a + b
 (Ans.) 

 x = aq + r bp, y = ar + pbq, z = ap + q br  xq − r.    y r − p.zp 

− q = 1 

x = aq + rbp 

                              y = ar + pbq 

                              z = ap + qbr 

  = xq − r.yr − p.zp − q 

  = (aq + r.bp)q − r.(ar + p.bq)r − p.(ap + q.br)p − q 

  = a(q + r)(q − r)bpq − pr.a(r + p)(r − p).bqr − pq.a(p + q)(p − q).bpr − qr 

  = aq
2
− r

2

.ar
2
− p

2

.ap
2
− q

2

.bpq − pr.bqr − pq.bpr − qr 

  = aq
2
− r

2

+
 
r
2
− p

2

+ p
2
− q

2

.bpq − pr + qr − pq + pr − qr 

  = a0b0 = 1.1 = 1 =  

  xq − r.    y r − p.zp − q = 1  

 ap = b, bq = c  cr = a  pqr = 1 

 ap = b, bq = c  cr = a 

  ap = b 

   (cr)p = b 

   cpr = b 

   (bq)pr = b 

   bpqr = b1 

   pqr = 1 

 ax = p, ay = q  a2 = ( )pyqx z  xyz = 1 





 ax = p, ay = q a2 = ( )pyqx
z

 

  a2 = (pyqx)z 

   a2 = { }( )ax y( )ay x z 

   a2 = ( )axy.axy
z

 

   a2 = a2xyz 

   2 = 2xyz 

   xyz = 1  

x
3

a + y
3

b + z
3

c = 0  a2 = bc 

ax3 + by3  + cz3 = 3axyz 

 x
3

a + y
3

b + z
3

c  = 0 
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3

b = − z
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3
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3
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3

a + y
3
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   x3a + y3b + 3xy 
3

ab ( )−z
3

c = − z3c  

   x3a + y3b − 3xyz
3

abc = − z3c 

   x3a + y3b + z3c = 3xyz
3
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   ax3 + by3 + cz3 = 3xyz
3

a.a2  [ a2 = bc] 

   ax3 + by3 + cz3 = 3axyz 

   ax3 + by3 + cz3 = 3axyz  

x = ( )a + b

1
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  +  ( )a − b

1

3
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1
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1
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1

3
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   x3 = 2a + 3x.c 
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2
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2
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2

3
 

3

  

 +  ( ) 3
− 

2

3

3

 +  3. 3

2

3
 .3

− 
2

3
 ( )3

2

3
 + 3

− 2
3
  

  a6 + 6a4 + 12a2 + 8 = 32 + 3− 2 + 3
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2

3
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2

3
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  a6 + 6a4 + 12a2 + 8 = 9 + 
1

9
  + 3(a2 + 2) 

  a6 + 6a4 + 12a2 + 8 = 9 + 
1

9
  + 3a2 + 6 

  a6 + 6a4 + 9a2 = 7 + 
1

9
  

  (a3)2 + 2.a3.3a + (3a)2 = 
63 + 1

9
  

  (a3 + 3a)2 = 
64

9
 

  a3 + 3a = 
8

3
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  3a3 + 9a = 8  
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
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1
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



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1
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1
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( )
a

b

3

2
 + ( )

b

a

2

3
 = a

1

2
 + b

− 
1

3
  

b = 1 + 3

2

3
  +  3

1

3
 b3 − 3b2 − 6b − 4 = 0  

 b = 1 + 3

2

3
  +  3

1

3
  

  b − 1 3 = ( )3

2

3
 + 3

1

3
 

3

 

  b3 − 3b2 + 3b − 1 = ( )3

2

3
 

3

  +  ( )3

1

3
 

3

  +  3.3

2

3
 .3

1

3
  ( )3

2

3
 + 3

1

3
   

  b3 − 3b2 + 3b − 1 = 32 + 3 + 3
1 + 

2

3
 +

1

3 .(b−1)  

  b3 − 3b2 + 3b − 1 = 9 + 3 + 3 

3 + 2 + 1

3  (b − 1) 

  b3 − 3b2 + 3b − 1 = 12 + 9 (b − 1) 

  b3 − 3b2 + 3b − 1 = 12 + 9b − 9 

  b3 − 3b2 − 6b − 4 = 0  

3
− 

1

3
 3

1

3
 

a + b + c = 0 

1

xb + x− c + 1
  +  

1

xc + x− a + 1
  +  

1

xa + x− b + 1
  = 1 

 = 
1

xb + x− c + 1
  +  

1

xc + x− a + 1
  +  

1

xa + x− b + 1
  

  =  
1

xb + 
1

 xc + 1

 +  
1

1 + xc + xb + c  +  
1

xa + 
1

xb + 1

   

[ a + b + c = 0  b + c = −a] 

  =  
xc

1+xc + xb + c  +  
1

1+xc + xb + c  +  
xb

xa + b + 1 + xb  

  =  
xc

1 + xc + xb + c  +  
1

1 + xc + xb + c  +  
xb

 x-c + xb +1
  

  = 
xc

1+xc + xb+c  +  
1

1+xc + xb+c  +  
xb

 
1

xc + xb +1

  

  =  
xc

1+xc + xb+c  +  
1

1+xc + xb+c  +  
xb.xc

1+ xc + xb+c  

  =  
xc + 1 + xb+c

1+xc+xb+c  = 
1 + xc + xb+c

1+xc + xb+c  = 1 =   

ax = b, by = c   cz = 1  xyz = ?  

  

  ax = b, by = c  cz = 1   

 cz = 1   

   (by)z = 1   [ by = c] 
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6
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−4  − 32

6
  

 −32  

 x = 0 
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  2x − y + 2 = 0.......... (iii) 

 (ii)  

       3
x + 2y

 = (32)
2x + 1

 

  3x + 2y = 34x + 2 
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  y = −2 

  y = −2 

 x = − 2, y = − 2 

22x + 1.23y + 1 = 8 

2x + 2.2y + 2 = 16 

   

 22x + 1.23y + 1 = 8 ...........(i) 

2x + 2.2y + 2 = 16........... (ii) 

 (i)  

22x + 1 + 3y + 1 = 23 

  2x + 3y + 2 = 3 
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  2x + 3y =1 ....... (iii) 
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2x + 2 + y + 2 = 24 

  x + y + 4 = 4 

  x + y = 0 

  y = − x .............. (iv) 

 (iv) (iii)  

 2x + 3(−x) = 1 

  2x −3x = 1 

  −x =1 

  x = − 1 

 x (iv)  

y = −(−1) 

  y = 1 

 x = − 1, y = 1 
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K 0 L 1 M 
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1
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 = b

1

y
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n
a  0

 3 

K L  N  
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3
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3
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1
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y
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
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
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b

a

b
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K 1  3 M 4 N 9
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5

2
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1
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1

x3 + 
1

y3 + 
1

z3 = 
3

xyz
 

 
A b yk xj b g ~j K  K v‡R i  A v‡j v‡K  m „R b k xj  c Ök œ I  m g va vb  

  
 a  R m, n  N (am)n = amn  

n = 1

(am)n = amn

a  0 m  N n  Z (am)n amn 

  2bs cª‡kœi mgvavb   

m  N n (am)n = 

amn ........... (i) 

(i) n = 1

(am)l = am 

 = am . 1 = am 

  n = 1 (i) 

n = 1 (i)

n = k (i) 

(am)k = amk........................(ii) 

 (am)k +1 = (am)k . (am) [ an+ 1 = an. a]  

   = amk.am ii)

amk+ m am(k +1) 

  n = k + 1 (i)

n  N (i) 

(am)n = amn ................ (i) 

 a  0 m  N n Z 

 n > 0 (i) 

n = 0 (am)n = (am) = a= 1 amn = a0 

= 1 

  (i)

n < 0 n = − k k N 

 (am)n  =  (am)−k = 
1

(am)k = 
1

amk = a− mk = am(−k) = amn 

  a  0 m  N  n  Z (am)n = amn

 a  0 m, n  Z am. an = am + n   

n = 1

 m, nN 

(i) m > 0 n < 0 (ii) m < 0 n < 0

  3bs cª‡kœi mgvavb   

n =1

 = am.an = am.al = am.a = am +1 

 am + n = am + 1 

 n = 1

m = n = 1 

m = n = k 

 ak.ak = ak + k 

   = a 2k  ............. (i)  

  m = n = k + 1 

ak + 1. ak + 1 = ak + 1 + k + 1 

   = a2k + 2 

   = a2(k+1) ......................(ii) 

 (i) (ii) k k + 1 

m, n  N  

  n = 1  (i) 

n = k i

am. ak = am + k ......... (ii)  

 am.ak + 1 = am(ak . a) [

= (am. ak) a 

am + k.a [

= am+ k + 1   

n = k + 1, i) 

n N (i)

 m, n  N am. an = am+n 

(i) m > 0 n < 0  

 n = −k k  N 

m  N 

 am. an = am.a−k  

= am.
1

ak  [  a −n = 
1

an ] 

   = 
am

ak  = am−k 





 
1

 ak −m 
 = a − (k − m)  = am −k  [ a−n = 

1

an ] 

  am. an = am − k = am + ( −k)  

     = am + n 

ii) m < 0 n < 0  

 m = − p, n = − q  p, q  N  

 am. an = a −p. a −q  

   =  
1

ap  
1

aq         [ a −n = 
1

an ] 

   = 
1

ap + q       [ am   an = am + n] 

   = a −(p + q) 
= a − p − q 

= a
 − p + (− q) 

    = a m + n 

 ay 1− p, by 1 − q, cy 1 − r  ay 1 −p  = 

by1−q = cy 1 − r = x

a, b c x, y

aq − r  b r − p  c p − q

( )
pa

pb  
a2 + ab + b2

  ( )
pb

pc  
b2 + bc + c2 

  

  ( )
pc

pa  
c2 + ca + a2

 = aq − r   b r − p   cp − q

  4bs cª‡kœi mgvavb   

ay1 − p  = by 1 − q = cy1− r = x 

  ay 1 −p  = x 

 a = 
x

y1 −p  

  a = xyp −1 

 by1 − q = x 

 b = 
x

 y 1 − q = xyq −1 

 cy1 − r = x 

 c = 
x

y1 − r  = xyr −1 

  a = xyp −1,  b = xyq−1, c = xyr −1 

a = xyp − 1, b = xyq − 1 c = xyr − 1 

  aq − r.br − p.cp − q = (xyp − 1)q − r.(xyq−1)r − p.(xyr − 1)p − q 

   = xq − ry(p − 1)(q − r).xr − py(q − 1) (r − p).xp − qy(r −1)(p − q) 

   = xq − r + r − p + p − q.
y pq − pr − q + r + qr − pq − r + p + pr − qr − p + q 

   = x0.y0 

   = 1  1 = 1 (Ans.) 

aq−r  br − p  cp − q = 1

 = ( )
pa

pb

a
2
 + ab + b

2

  ( )
pb

pc

b
2
 + bc + c

2

  ( )
pc

pa

c
2
 + ca + a

2

 

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

   = pa3 − b3

  pb3 − c3

  pc3 − a3

 

   = pa3 − b3 + b3 −c3 + c
3
 − a

3
 

   = p0 = 1 = 

  ( )
pa

pb

a
2
 + ab + b

2

  ( )
pb

pc

b
2
 + bc + c

2

  ( )
pc

pa

c
2
 + ca + a

2

 

   = aq−r  br − p  cp − q     


12

(a8) a6 a4, [1 − 1 {1 − (1 − x3)−1}]−1

 = ax3

  [x − {x−1 + (a−1 − x)−1}−1]

  5bs cª‡kœi mgvavb   
12

(a8) a6 a4 = 
12

(a8) a6.a2 = 
12

(a8) a8 

   = 
12

(a8) (a4)2 = 
12

a8.a4 = 
12

a8 + 4 

   = 
12

a12 = (a12)

1

12
 = a 

 a

12

(a8) a6 a4 = a



  = 
12

(a8) a6 a4  [1 − 1 {1 − (1 − x3)−1}−1]−1 

   = a  [1 − 1 {1 − (1 − x3)−1}−1]−1 

   = a  



1 − 1 









1 − 
1

1 − x3

−1 −1

 

   = a  



1 − 1 







1 − x3 − 1

1 − x3

−1 −1

 

   = a  



1 − 1 







− x3

1 − x3

−1

 

   = a  



1 − 



1 − x3

 − x3

−1 −1

 

   = a  



1 + 

1 − x3

 x3

−1

= a  



 

x3 +1 − x3

 x3

−1

 

   = a  [ ] 
1

 x3

−1

= ax3 = 

   = ax3 

   [x − {x−1 + (a−1 − x)−1}−1]   

   = ax3  




x − 







1

x
 + ( )

1

a
 − x

−1 −1

  

   = ax3  



x − 







1

x
 + 



1 − ax

a

−1 −1

 

   = ax3  



x − 







1

x
 + 

a

1 − ax

−1

 

   = ax3  



x − 







1 − ax + ax

x (1 − ax)

−1

 

   = ax3  



x − 







1

x − ax2

−1

 

   = ax3  [x −{x − ax2}] 

   = ax3  [x − x + ax2] 

   = ax3  ax2 

   = 
ax3

ax2 = x (Ans.) 

 






1

xb + x−c +1
, 

1

 xc + x −a + 1
 

1

xa + x−b + 1

 (a + b + c) = 0

1.

  6bs cª‡kœi mgvavb   
1

xa + x−b + 1
 = 

1

xa 
1

xb + 1

 = 
1

xa.xb + 1 + xb

xb

 = 
xb

 1 + xb + x a + b (Ans.)

1

xb + x−c + 1
 + 

1

xc +x−a + 1
 + 

1

xa + x−b + 1

 = 
xc

1 + xc + xb+c + 
1

 xc + 
1

 xa + 1

 + 
1

 xa
1

xb +1

 

 = 
xc

1 + xc + xb+c
 + 

1

 
xa.xc + 1 + xa

xa

 + 
1

xa.xb + 1 + xb

xb

 

xc

1 + xc + xb+c + 
xa

1 + xa + xa + c + 
xb

 1 + xb + x a + b (Ans.) 

a + b + c = 0 

  b + c = − a 

  

1

xb + x−c + 1
 + 

1

xc +x−a + 1
 + 

1

xa + x−b + 1

 = 
xc

1 + xc + xb+c + 
1

 xc + 
1

 xa + 1

 + 
1

 xa
1

xb +1

 

 = 
xc

1 + xc + xb+c
 + 

1

 
xa.xc + 1 + xa

xa

 + 
1

xa.xb + 1 + xb

xb

 

xc

1 + xc + xb+c + 
xa

1 + xa + xa + c + 
xb

 1 + xb + x a + b 

 = 
xc

 1 + xc + xb+c + 
1

 1 + xc + x b+ c + 
xb

 1+ xb + x− c

 [∵ a + b + c = 0, ∵  a + b = − c] 

 = 
xc

1 + xc + xb + c + 
1

1 + xc + xb + c + 
xb

1 + xb + 
1

xc

 

 = 
xc

 1 + xc + xb +c + 
1

 1 + xc + x b+c + 
xb+c

 1 + xc + xb+c 

 = 
1 + xc +xb +c

1 +xc + xb+c 

 = 1 

 a + b + c = 0 1.

 a, b  N an, n N

(am)
n

 = amn

(a.b)n = anbn

( )
1

a

n

 = 
1

an a > 0

  7bs cª‡kœi mgvavb   

(am)
n

 = amn

(i) n = 1

(am)1 = am

am.1 = am 

  n = 1 (i)

n = k (i)

 (am)
k

 = amk 

(am)
k + 1

 = (am)
k

 am 

            am(k +1) = amk + m = am(k + 1) 

 n = k + 1 (i)

 n (am)n = amn

(a.b)n = an.bn .................. (i) 

 n = 1 (i) (a.b)1 = a.b 

  a1.b1 = a.b

 n = 1 (i)

n = k (i)

(a.b)k = ak.bk .................... (ii) 

 (a.b)k + 1 = (a.b)k.(a.b)1 

   = ak.bk.a1.b1 

   = ak + 1.bk + 1 

  n = k + 1 (i)

 n (a.b)n = an.bn 

( )
1

a

n

 = 
1

an ............ (i) 

 n = 1 (i) = ( )
1

a

1

 = 
1

a
 

   
1

a1 = 
1

a
 

  n = 1 (i)

n = k (i)

( )
1

a

k

 = 
1

ak 

 n = k + 1 ( )
1

a

k + 1

 = ( )
1

a

k

 . 
1

a
 

   = 
1

ak 
. 
1

a
 = 

1

ak.a
 = 

1

ak+1 

   ( )
1

a

k + 1

 = 
1

ak+1 

  n = k + 1 (i)

 n

( )
1

a

n

 = 
1

an  


1

1 + a−mbn+a−mcp + 
1

1 + b−ncp + b−nam + 
1

1 + c−pam + c−pbn









xb

xc

b+c

 




xc

xa

c+a






xa

xb

a+b

 

  8bs cª‡kœi mgvavb   

=
1

1 + a−mbn + a−mcp 

  = 
am

am(1 + a−mbn + a−mcp)
 

  = 
am

am + am.a−mbn + am.a−m.cp 

  = 
am

am + bn + cp (Ans.)

am

am + bn + cp 

 
bn

am + bn + cp 

 
cp

am + bn + cp 

 

1

1+ a−mbn + a−mcp + 
1

1+ b−ncp + b−nam  + 
1

1+c−pam + c−pbn 

 = 
am

am + bn + cp + 
bn

am + bn + cp + 
cp

am + bn + cp 

 = 
am + bn + cp

am + bn + cp = 1  (Ans.) 

1.

 




xb

xc

b + c

 




xc

xa

c + a






xa

xb

a + b

 

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

  = xb
2
− c

2

  xc
2
− a

2

  xa
2
− b

2

 

  = xb
2
−c

2
 + c

2
− a

2
 + a

2
− b

2

 

  = x0 = 1  

 ax = by = cz; a  b  c.

b = z c = y ( )
y

z

y

z
 = y

y

z − 1

a, b c 

1

x
 + 

1

y
 = 

2

z

abc = 1 
1

x
 + 

1

y
 + 

1

z
 = 0

1

x3 + 
1

y3 + 
1

z3 = 
3

xyz

  9bs cª‡kœi mgvavb   

b = z c = y 

zy = yz .............. (i) 

 ( )
y

z

y

z
 = 

(y)

y

z

(z)

y

z

 = 
(y)

y

z

(zy)

1

z

 = 
y

y

z

(yz)

1

z

 = 
y

y

z

y1 

 ( )
y

z

y

z
 = y

y

z
 − 1

ax = by = cz

ax = by = cz = k 

 a = k

1

x
 ...................... (i) 

  b = k

1

y
 ...................... (ii) 

  c = k

1

z
 ...................... (iii) 

a, b c 

 b2 = ac 

  ( )k

1

y
2

 =k

1

x
. k

1

z
 

   k

2

y
 = k

1

x + 
1

z
 

   
2

y
 = 

1

x
 + 

1

z
 

  
1

x
 + 

1

z
 = 

2

y

abc = 1 

   k

1

x
.k

1

y
.k

1

z
 = 1 

    k

1

x + 
1

y + 
1

z
 = k0 

   
1

x
 + 

1

y
 + 

1

z
 = 0

1

x
 + 

1

y
 + 

1

z
 = 0 

   
1

x
 + 

1

y
 = − 

1

z
 

   ( )
1

x
 + 

1

y

3

 = ( )− 
1

z

3

   
1

x3 + 
1

y3 + 3 . 
1

x
 . 

1

y
 ( )

1

x
 + 

1

y
 = − 

1

z3 

   
1

x3 + 
1

y3 + 3 . 
1

xy
 ( )− 

1

z
 = − 

1

z3 

   
1

x3 + 
1

y3 − 3 . 
1

xyz
 + 

1

z3 = 0 

   
1

x3 + 
1

y3 + 
1

z3 = 
3

xyz

 x
3

a + y
3

b + z
3

c = 0 a2 = bc.

a  0 x + y + z = 0
y

z
 = 

3
a − 

3
c

3
b − 

3
a

 

ax3 + by3 + cz3 = 3axyz

a = 2

1

3
 + 2

− 
1

3
 xyz = 1

6( )by3 + cz3  = ( )2a3 − 5 ( )3 − x3





  10bs cª‡kœi mgvavb   

x
3

a + y
3

b + z
3

c = 0 ........ (i) 

  x + y + z = 0   ........... (ii) 

 (ii) x = − (y + z) 

 (i) x 

 − (y + z)
3

a + y
3

b + z
3

c = 0 

  − y
3

a − z
3

a + y
3

b + z
3

c = 0 

  y
3

b − y
3

a = z
3

a − z
3

c 

  y(
3

b − 
3

a) = z(
3

a − 
3

c) 

  
y

z
 = 

3
a − 

3
c

3
b − 

3
a

   

x
3

a + y
3

b + z
3

c = 0 

  (x
3

a + y
3

b) = −z
3

c .................... (i) 

  (x
3

a + y
3

b)
3

 = (−z
3

c)
3

       [

  x3a + y3b + 3xy 
3

ab (x
3

a + y
3

b) = −z3c 

  x3a + y3b + z3c + 3xy
3

ab (−z
3

c) = 0 [(i)

  x3a + y3b + z3c + 3xyz (−
3

abc) = 0 

  ax3 + by3 + cz3 − 3xyz
3

a.a2 = 0 

  ax3 + by3 + cz3 − 3xyz
3

a3 

  ax3 + by3 + cz3 = 3axyz    

a = 2

1

3
 + 2

− 
1

3
   ................ (i) 

  a3 = (2

1

3
 + 2

− 
1

3
)3      

  a3 = (2

1

3
)3 + (2

− 
1

3
)3 + 3.2

1

3
.2

− 
1

3
 (2

1

3
 + 2

− 
1

3
) 

  a3 = 2 + 2−1 + 3.20.a    [(i)

  a3 = 2 + 
1

2
 + 3a 

  2a3 = 4 + 1 + 6a 

  2a3 = 5 + 6a 

  6a = 2a3 − 5 

  a = 
2a3 − 5

6
 

 

ax3 + by3 + cz3 = 3axyz 

  ax3 + by3 + cz3 = 3a.1     [  xyz = 1] 

  by3 + cz3 = 3a − ax3 

  by3 + cz3 = a (3 − x3) 

  by3 + cz3 = 
2a3 − 5

6
 (3 − x3)   



 a = 

2a3 − 5

6
 

  6(by3 + cz3) = (2a3 − 5)(3 − x3)  

 a > 0 a  0, x = (a + b)

1

3
 + (a − b)

1

3
 a2 = b3

a0 = 1

a2 − b2 = c3 x3 − 3cx − 2a = 0

( )
a

b

3

2
 + ( )

b

a

2

3
 = a + 

1

3
b

  11bs cª‡kœi mgvavb   

a0 = a1−1 

  = a1.a−1 am  +  n = am.an

= a.1

a
 = 

a

a
  = 1 

 a0 =1 

x = (a + b)

1

3
 + (a − b)

1

3
  ............... (i) 

  x3 = {(a + b)

1

3
 + (a − b)

1

3
}3      

  x3 = (a + b) + (a − b) + 3(a + b)

1

3
(a − b)

1

3
{(a + b)

1

3
 + (a − b)

1

3
} 

  x3 = 2a + 3(a2 − b2)

1

3
.x    [(i) 

  x3 = 2a + 3x(c3)

1

3
      [ a2 − b2 = c3] 

  x3 = 2a + 3x.c 

  x3 − 3cx − 2a = 0    

( )
a

b

3

2
 + ( )

b

a

2

3
= 







( )

a

b

3
1

2
 + 







( )

b

a

2
1

3
 

  = 












a3

b3

1

2
 + 













b2

a2

1

3
 

  = 












a3

a2

1

2
 + 













b2

b3

1

3
   [ a2 = b3] 

  = ( )a3  
− 2

1

2
 + ( )b2 − 3

1

3
 = a

1

2
 + b

− 
1

3
 

  = a

1

2
 + 

1

b

1

3

 = a + 
1

3
b

 =











a

1

3
 − b

1

3
 





a

2

3
 + a

1

3
 . b

1

3
 + b

2

3
; a, b > 0

b

−2 + 3

2

3
 + 3

− 
2

3

3a3 + 9a − 8 = 0





1 + 3

2

3
 + 3

1

3

a3 − 3a2 − 6a − 4 = 0

  12bs cª‡kœi mgvavb   
b

 (a

1

3
 − b

1

3
) (a

2

3
 + a

1

3
.b

1

3
 + b

2

3
) + b 

 = (a

1

3
 − b

1

3
) {(a

1

3
)2 + a

1

3
.b

1

3
 + (b

1

3
)2} + b 

 = (a

1

3
)3 − (b

1

3
)3 + b 

 = a − b + b 

 = a (Ans.) 

a 

  a2 = −2 + 3

2

3
 + 3

− 
2

3
 

  a2 = 





3

1

3
2

 + 





3
− 

1

3
2

 − 2.3

1

3
.3

− 
1

3
 

  a2 = 





3

1

3
 − 3

− 
1

3
2

 

  a = 3

1

3
 − 3

− 
1

3

  a3 = 





3

1

3
 − 3

− 
1

3
3

 

  a3 = 





3

1

3
3

 − 





3
− 

1

3
3

 − 3.3

1

3
.3

− 
1

3
 





3

1

3
 − 3

− 
1

3
 

  a3 = 3 − 
1

3
 − 3.a   [  a = 3

1

3
 − 3

− 
1

3
] 

  3a3 = 9 − 1 − 9a 

  3a3 + 9a − 8 = 0

a 

  a = 1 + 3

2

3
 + 3

1

3
 

  (a − 1)3 = 





3

2

3
 + 3

1

3
3

 

  a3−1−3a2 + 3a = 





3

2

3
3

 + 





3

1

3
3

 + 3.3

2

3
.3

1

3
.





3

2

3
 + 3

1

3
 

  a3 − 3a2 + 3a − 1 = 32 + 31 + 3.31.(a − 1)   [ a − 1 = 3

2

3
 + 3

1

3
] 

  a3 − 3a2 + 3a − 1 = 9 + 3 + 9a − 9 

  a3 − 3a2 − 6a − 4 = 0   

 ( )5
4

4x + 7

 = ( )11
64

2x + 7

 2x2 + 5x −2 − 

2x2 + 5x −9 =1  

am = an  

  13bs cª‡kœi mgvavb   

( )5
4

4x + 7

 = ( )11
64

2x + 7

  

 ( )4 

1

5

4x + 7 

= { }(64) 

1

11
  

2x + 7
  

 

4

4x + 7

5
 =4

6x + 21

11
   

  am = an

2x2 + 5x −2  − 2x2 + 5x −9 =1 

 y −2 − y −9 = 1  [2x2 + 5x = y 

y −2 = 1 + y −9  

 y −2 )2 = (1 + y −9 )2

y − 2 = 1 + 2.1 y −9 + y −9 

 y −2 −y + 9 −1 = 2 y −9  

 6 = 2 y −9  

 y −9 = 3 

 y −9 )2 = 9 

 y −9 = 9 

  y = 18 

2x2 + 5x = 18  [y

2x2 + 5x −18 = 0 

 2x2 + 9x − 4x − 18 = 0 

 x(2x + 9) −2(2x + 9) = 0 

 (2x + 9) (x −2) = 0 

 2x = − 9  x − 2 = 0 

 x = 
−9

2
   x = 2 

 x = 2 , 
−9

2
  

4

4x + 7

5
 = 4

6x + 21

11
 

  
4x + 7

5
 = 

6x + 21

11
  

  44x + 77 = 30x + 105 

  44x − 30x = 105 − 77 

  14x = 28 

   x = 
28

14
  

  = 2 

 x = 2 

  x = 2 

 ax = b, by = c cz = 1 xyz = 





xx = yb = zc xyz = 1 ab+bc+ca 

= 

9x = (27)y 
x

y
 

  14bs cª‡kœi mgvavb   
ax = b ........................(1) 

  by = b ........................(2) 

  cz = 1 .........................(3) 

 (i) ax = b 

  (ax)y = (b)y 

  (ax)y = (b)y 

  axy = c [(2) 

axy = cz 

  axyz = a 

   xyz = 0

xa = yb = zc xyz = 1 

 xa = bb = zc = k 

  xa = k 

 x = k

1

a ...............(1) 

 yb = k 

 y = k

1

b ...............(2) 

 zc = k 

 z = k

1

c ...............(3) 

 (1)  (2)  (3) 

xyz = k

1

a. k

1

b. k

1

c 

  1 = k

1

a 
+

 

1

b 
+ 1

c 

  k = k

ab + bc + ca

 abc  

    0 =  
ab + bc + ca

abc
 

  ab + bc + ca = 0 

9x = (27)y 

  (32)x = (33)y 

  32x = 33y 

  2x = 3y 

   
x

y
 = 

3

2
 

 







( )x

1

a

a2−b2

a−b

a

a+b

2

1

3 + 2
−

1

3 2x3 − 

6x = 58.

(a + b)

1

3 + (a − b)

1

3 a2 − b2 = c3

2x3 − 6cx = 4a a c

  15bs cª‡kœi mgvavb   









( )x

1

a

a2−b2

a−b

a

a+b

 

  = 







x

1

a  
(a−b) (a+b)

(a−b)

a

a+b

 

  = x

1

a   (a+b)  
a

a+b
 

  = x (Ans.)

x = 2

1

3 + 2

−1

3 ; 2x3 − 6x = 5 

 

x = (a + b)

1

3 + (a − b)

1

3 a2 − b2 = c3,

2x3 − 6cx = 4a 

 

2x3 − 6x = 5 2x3 − 6cx = 4a 

c = 1 4a = 5 a = 
5

4
 (Ans). 

 }yx = x2

x2x = y4  }yx = 4

y2 = 2x , y  1

  16bs cª‡kœi mgvavb   

}yx = 4

y2 = 2x , y  1 

yx = x2 .................... (i) 

 x2x = y4 ................... (ii) 

 (ii) 

x2x = y4 

 (x2)x = y4 

 (yx)x = y4 [(i) x2

yx2
 = y4 

 x2 = 4  [ am = an m = n] 

  x =  2 

 x = 2 

 y2 = 22 

 y2 = 4 

  y =  2 

 x = −2 

 y−2 = (−2)2 

 
1

y2 = 4   [a−m = 
1

am] 





 y2 = 
1

4
 

  y =  
1

2
 

 (x, y) = (2, 2), (2, − 2), ( )−2 
1

2
 ( )−2 −

1

2
  

yx = 4 ...................... (iii) 

 y2 = 2x ....................  (iv) 

 (iv) 

y2 = 2x 

 (y2)x = (2x)x   x

 y2x = 2x
2

(yx)2 = 2x
2

(4)2 = 2x
2

   [(iii) yx

16 = 2x
2

2x
2

 = 24 

x2 = 4    [am = an m = n] 

  x =  2 

 (iii) x 

x = 2, y2 = 4 

  y =  2 

x = −2

y−2 = 4 

 
1

y2 = 4 

 y2 = 
1

4
 

  y =  
1

2
 

 (x, y) = (2, 2), (2, −2), ( )−2 
1

2 ( )−2 −
1

2
 

 

 a = 2

1

3
 + 2

−
1

3
  b2 + 2 = 3

2

3
 + 3

−
2

3
, b  0.

b = 3

1

3
 − 3

−
1

3
.

3b3 + 9b = 8  

2a3 − 6a = 5.

  17bs cª‡kœi mgvavb   

b2 + 2 = 3

2

3
 + 3

−
2

3
.

b2 = 3

2

3
 + 3

−
2

3
 − 2 

  = ( )3

1

3

2

 +  ( )3
−1

3

2

 − 2.3

1

3
 . 3

−
1

3
 

  = ( )3

1

3
−3

−
1

3
 

  b = 3

1

3
 − 3

−
1

3
 

b = 3

1

3
 − 3

−
1

3
[ b  0 

b3 = ( )3

1

3 

− 3
−

1

3
3

b3 = ( )3

1

3
3

− ( )3
−

1

3
3

 − 3.3

1

3
.3

−
1

3
 ( )3

1

3
 −3

−
1

3
 

[ (a − b)3 = a3 − b3 − 3ab (a − b)] 

 b3 = 3−3−1 − 3.30.b [(a − b)3 = a3 − b3 − 3ab (a − b)] 

 b3 = 3 − 
1

3
 − 3b 

 b3 + 3b = 
8

3
 

  3b3 + 9b = 8

a = 2

1

3
 + 2

−
1

3
 

a3 = ( )2

1

3
 + 2

−
1

3

3

 

a3 = ( )2

1

3

3

 + ( )2
−

1

3

3

+ 3.2

1

3
.2

−
1

3( )2

1

3
 + 2

−
1

3
 

  [ (x + y)3 = x3 + y3 + 3xy (x + y)] 

 a3 = 21 + 2−1 + 320a 

 [ ] 2

1

3
.2

−
1

3
 = 2

1

3
 − 

1

3 = 20 2

1

3
 + 2

−
1

3
 = a  

 a3 = 2 + 
1

2
 + 3a 

 a3 = 
4 + 1 + 6a

2
 

 2a3 = 4 + 1 + 6a 

  2a3 − 6a = 5 

 a = xyp − 1, b = xyq − 1 c = xyr − 1

p + q + r = 3
3

abc = x

aq − r − 1. br − p − 1.cp − q − 1 = x−3 p + q + r = 3

p + q + r = 3, pq + qr + rp = 3 



a−2b−2c−2

ap + 1 bq  + 1cr + 1

  18bs cª‡kœi mgvavb   

a = xyp−1, b = xyq − 1 

 c = xyr − 1 

  abc = xyp −1. xyq − 1. xyr − 1 

 = x1 + 1 + 1. yP + q + r − 1 − 1 − 1 

  = x3.y(p + q + r) − 3 

  = x3. y3 − 3 [p + q + r = 3] 

  = x3.y0 
  = x3.1 

  = x3 

 abc = x3 

  
3

abc = x 

= aq − r − 1. br − p − 1
.cp − q − 1 

 = (xyp − 1)q − r − 1. (xyq − 1)r − p − 1. (xyr−1)p−q−1 

 = xq − r − 1. y(p − 1) (q − r − 1). xr − p − 1. y(q − 1)(r − p − 1). xp − q − 1. y(r − 1) (p − q − 1) 

 = xq − r − 1 + r − p −1 + p − q − 1. y(p − 1) (q − r − 1) + (q − 1) (r − p − 1) + (r − 1) (p − q − 1) 

 = x−3.ypq − pr − p − q + r + 1 + qr − pq − q − r + p  + 1 + pr − qr − r − p + q + 1 





 = x−3.y3−(p + q + r) [ p + q + r = 3] 

 = x−3.y3 − 3 = x−3.y0 

 = x−3 = 

 p + q + r = 3 

  pq + qr + rp = 3 

 
a−2 b−2 c−2

ap + 1 bq + 1 cr + 1 

 = 
(xyp − 1)−2  (xyq − 1)−2  (xyr − 1)−2

(xyp − 1)p + 1  (xyq − 1) q + 1  (xyr − 1)r + 1 

 = 
x−2.y−2p + 2.x−2. y−2q + 2.x−2.y−2r + 2

xp + 1.yp2 − 1 xq + 1 yq2 − 1  xr + 1 . yr2 − 1
 

 = x−2 − 2 −2 − p − 1 − q − 1 − r − 1y−2p + 2 − 2q + 2 − 2r + 2 − p2 + 1  − q2 + 1 − r2 + 1  

 = x−9 − (p + q + r)  y9 − 2(p +  q + r) − (p2 + q2 + r2) 

 = x−9−3  y9 − 2.3 − {(p + q + r)2 − 2(pq + qr + rp)} [ p + q + r = 3] 

 = x−12  y9 − 6 − {(3)2 − 2.3} [ p + q + r = 3 pq + r + rp = 3] 

 = x−12 . y3 − (9 − 6) 

 = x−12.y0 

 = x−12 

  
a−2.b−2.c−2

ap + 1.bq + 1.cr + 1 = x−12 (Ans.) 

 ( )pa

pb

a2 + ab + b2

, ( )pb

pc

b2 + bc + c2

( )pc

pa

c2 + ca + a2

 







p(x + y)

2

pxy

x −y

,  






p(y + z)

2

pyz

y −z

, 






p(z +x)

2

pzx

z −x

( )
pa

pb

a2 + ab + b2

 ( )
pb

pc

b2 + bc + c2

 ( )
pc

pa

c2 + ca + a2







p(x + y)

2

pxy

x −y

. 






p(y + z)

2

pyz

y −z

. 






p(z +x)

2

pzx

z −x

= 1

  19bs cª‡kœi mgvavb   

= ( )
pa

pb

a2 + ab + b2

 

  = (pa − b)a2 + ab + b
2
 

  = p(a − b) (a
2
 + ab + b

2
) 

  = Pa3 −b3 (Ans.) 

  = 






p(x + y)2

pxy

x − y

= 






px2 + 2xy + y2

pxy

x − y

 

  = p(x2 + 2xy − xy + y2) (x −y) 

  = p (x
2 + xy + y2) (x − y) 

  = px3 − y3 (Ans.) 

( )
pa

pb

a2 + ab + b2

  ( )
pb

pc

b2 + bc + c2

 ( )
pc

pa

c2 + ca + a2

 

 = (pa − b)(a2 + ab + b2)  (p b − c)(b2   + bc + c2)  (pc − a)(c2 + ca + a2) 

 = p(a − b) (a2 + ab + b2) p(b − c) (b2   + bc + c2) p(c − a) (c2 + ca + a2) 

 = pa3 − b3
  pb3 − c3

  pc3 − a3 

 = pa
3
 − b

3
 + b

3
 − c

3
 + c

3
 − a

3
 

 = p0 

 = 1 (Ans.) 







p(x + y)2

pxy

x − y

 = px3 − y3

 







p(y + z)2

pyz

y−z

 = py
3 

− z
3

 

  






p(z + x)2

pzx

z − x

 = pz3 − x3
 

  






p(x + y)2

pxy

x − y

 






p(y + z)2

pyz

y − z

  






p(z + x)2

pzx

z − x

 

  = px3 − y3
  py3 − z3

  pz3 − x3 

  = px3 − y3 + y3 − z3 + z3 − x3  
= p0 = 1 

 






p(x + y)2

pxy

x−y

 






p(y + z)2

pyz

y−z

 






p(z + x)2

pzx

y−z

 = 1  

 ax = by = c2, a  b  c 92R = 3R + 1

R

x = 2 y = 3 ( )
a

b

3

2 + ( )
b

a

2

3 = a + 
1

3
b

abc = 1 x−1 + y−1 + z−1 = 0

x−3 + y−3 + z−3 = (3xyz)−1  

  20bs cª‡kœi mgvavb   

92R = 3R + 1 

  (32)2R = 3R + 1 

  34R = 3R + 1 

  4R = R + 1 

  3R = 1 

   R = 
1

3
 (Ans.) 

ax = by = cx

 x = 2, y = 3 a2 = b3 

  a = b3/2, b = a2/3 

 ( )
a

b

3

2 + ( )
b

a

2

3 = ( )
a

a2/3

3

2 + 







b

b

3

2

2

3     

= ( )a

1

3

3

2

 + ( )b
1

3

2

3

 = a
1

2 + 
1

b
1

3

 

  = a + 
1

3
b

 = 

 ( )
a

b

3

2 + ( )
b

a

2

3 = a + 
1

3
b

ax = by = cz a  b  c

 ax = by = cz = k 

  ax = k by = k cz = k 

  a = k
1

x    b = k
1

y  c = k
1

z 

 abc = 1 

 k
1

x  k
1

y  k
1

z = 1  

k
1

x 
+ 

1

y 
+ 

1

z = k0 





 
1

x
 + 

1

y
 + 

1

z
 = 0 

 x−1 + y−1 + z−1 = 0

1

x
 + 

1

y
 + 

1

z
 = 0 

 
1

x
 + 

1

y
 = −

1

z
 

 ( )
1

x

3

+ ( )
1

y

3

 + 3
1

x

1

y
 ( )

1

x
 + 

1

y
 = 

−1

z3        

1

x3 + 
1

y3 + 3
1

xy
 



−1

z
 = − 

1

z3               [ 
1

x
 + 

1

y
 = −

1

z
 ] 

 
1

x3 + 
1

y3 + 
1

z3 = 
3

xyz
 

  x−3 + y−3 + z−3 = 3(xyz)−1

 ax = bx = cz, a, b c

x, y, z  N.

92x = 3x + 1 x

b2 = ac x−1 + z−1 = 2y−1

abc = 1
1

x
 + 

1

y
 + 

1

z
 = 0  

1

x3 + 
1

y3 + 
1

z3 = 
3

xyz

  21bs cª‡kœi mgvavb   

92x = 3x + 1 

(32)2x = 3x + 1 

  34x = 3x + 1 

4x = x + 1 

  4x − x = 1 

  3x = 1 

   x = 
1

3
 (Ans.)  

ax = by = cz = k 

 ax = k 

  a = k
1

x  b = k
1

y c = k
1

z 

  abc = k
1

x  k
1

y  k
1

z 

 1 = k
1

x 
+ 

1

y 
+ 

1

z [ abc = 1] 

 k0 = k
1

x 
+ 

1

y 
+ 

1

z 

  
1

x
 + 

1

y
 + 

1

z
 = 0 

 
1

x
 + 

1

y
 + 

1

z
 

   
1

x
 + 

1

y
 = −

1

z
 

  ( )
1

x
 + 

1

y

3

 = 



−1

z

3

 

1

x3 + 
1

y3 + 3.
1

x
 
1

y
 ( )

1

x
 + 

1

y
 = −

1

z3 [(i)

1

x3 + 
1

y3 − 3
1

xyz
 = −

1

z3 

   
1

x3 + 
1

y3 + 
1

z3 = 
3

xyz
 

m„Rbkxj cÖkœe¨vsK DËimn 
 

 a = 2

1

3 + 2
−

1

3 b2 + 2 =  3

2

3 + 3

−2

3 , b > 0 

b = 3

1

3 − 3

−1

3 , b > 0

3b2 + 9b = 8

2a3 − 6a = 5

 (i) 3x − 9y (ii) 5x+y+1 = 25xy (iii) 8yx − y2x = 16, 2x = y2 

(i) x y  

(i) (i) (x, y)

(iii) 

x = 2y ; 

   (2, 1), ( )−1

2
  

−1

4
 ; 

  ( )2  2 
2

 , ( )− 2  2 
− 2

, 

 ( )x

1

3
 − y

1

3
 ( )x

2

3
  + x

1

3
y

1

3
 + y

2

3
 : x.y > 0 

y

3

2

3 − 3

−2

3 − 2

3x3 + 9x = 8

1 + 3

2

3 + 3

1

3 x3 − 3x2 − 6x = 4.

 

 a = xyp−1; b = xyq−1; c = xyr −1 

p + q + r = 3  abc = 

aq−r.br−p.cp−q = 1

p + q + r = 3, pq + qr + rp = 3  ap + 1.bq + 1.cr + 1 =

abc = x3; x6

 y = 2
x

4
x

 − 3.2 
x  + 2

 + 2
5

 = 0 

y2 − 12y + 32 = 0

x  y

4a − 3a

− 
1

2
 = 3a

+ 
1

2
 −22a−1 a = 

3

x
 a = 

x

2

x, y) = (3, 8), (2, 4) 

 a = 2

1

3
2

− 
1

3
 a

2
 + 2 + 3

2

3
 =  3

− 
2

3
, b > 0 

b = 3

1

3
 − 3

− 
1

3
    

3b3 + 9b = 8



2a3 − 6a = 5

 am.an = ( )am
n

m, n  0 

m + n − mn = 0

m(n − 2) + n(m − 2) = 0

m(n − 2) + n(m − 2) = 0

m = n = 2

 ab = ba, ap = b, bq = c cr = a 

ab = ba ( )
a

b

a

b
 = a

a

b
 − 1

pqr = 1

ax = p, ay = q az = (pyqx)z xyz = 1

 a = xyp−1, b = xyq−1, c = xyr − 1 z2 + 2 = 3
2

3 + 3
−

2

3

z  0

p + q + r = 3 abc = 

aq − r. br − p. cp − q = 1.

3z3 + 9z − 8 = 0

x3  
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  Logos arithmas Logos arithmas

 

ax = b a > 0 a  1, x b a x = logab  

 ax = b  x = logab 

 x = logab  ax = b 

b a x  (anti-log arithm) b = anti loga x

loga = n a n loga = n a = anti log n. 



logaa = 1 loga1 = 0 loga(M  N) = logaM + logaN logaM = logbM  logab

loga(M)N = N loga M loga( )
M

N
 = logaM − logaN

 x

x x |x|

| x | = 





x x > 0

 0 x = 0

−x x < 0

|0| = 0, |3| = 3, |−3| = −(−3) = 3 

  xR



x x > 0

−x x < 0

y = (x) = |x|  

  = R R = [0, ] 

 





y = (x) (x,y) x y

Abykxjbxi cÖkœ I mgvavb 
 















x

1

a

a2 − b2

a + b

a

a − b

K 0 L 1 M a  x

a, b, p > 0  a  1, b  1

i. logaP = logbP  logab 

ii. loga a  logb b  logc c  2 

iii. x
log

a
y
 = y

log
a
x
 

 

K i ii L ii iii  i iii N i, ii iii 

x, y, z  0  ax = by = cz 

K a = b

y

z
L a = c

z

y
 a = c

z

x
N a  

b2

c
 

 ax = cz  a = c

z

x
 

 a  
b2

c
 a, 

b2

c
  

ac 

 b

y

x
.b

y

z
L b

y

x
.b

z

y
M b

y

x
 + 

z

y
N b

z

y
 + 

y

z

b2 = ac



1

x
 + 

1

z
 = 

2

y
L

1

x
 + 

1

y
 = 

2

z

M

1

y
 + 

1

z
 = 

2

x
N

1

x
 + 

1

y
 = 

z

2

logk



an

bn  + logk



bn

cn  + logk



cn

an  = 0 

= logk



an

bn  + logk



bn

cn  + logk



cn

an  

   = logk



an

bn
bn

cn 
cn

an  

   = logk
1 = 0 =    

logk(ab)logk( )a

b
 + logk(bc)logk( )b

c
 + logk(ca)logk( )ca  = 0 

 = logk(ab)logk( )
a

b
 + logk(bc)logk( )

b

c
 +  logk(ca)logk( )

c

a
 

   = ( )logka + logkb ( )logka − logkb  +  

( )logkb + logkc ( )logkb − logkc   +  

( )logkc + logka ( )logkc − logka  

   = ( )logka
2 − ( )logkb

2 + ( )logkb
2 −  

( )logkc
2 + ( )logkc

2 − ( )logka
2 

   = 0 =  

log
a
b  log

b
c  log

c
a = 8

 = log
a
b  log

b
c  log

c
a 

   = log
a
 ( b)

2
  log

b
( c)

2
  log

c
( a)

2
 

   = 2 log
a

b  2 log
b

c  2 log
c

a 

   = 8 log
a

b  ( )log
b

c  log
c

a   

   = 8 log
a

b  log
b

a 

   = 8 log
a

a 

   = 8.1         [  logaa = 1] 

   = 8 =  

loga loga loga






a
aa b

 = b 

 = loga loga loga






a
aa b

 

   = loga loga ( )a
ab

 logaa [ loga xr = r logax] 

   = loga(a
b) logaa  1   [  logaa = 1] 

   = b logaa  1 

   = b  1 

   = b 

   =  

logka

b − c
 = 

logkb

c − a
 = 

logkc

a − b
aabbcc = 1

logka

b − c
 = 

logkb

c − a
 = 

logkc

a − b
 = p 

  logka = p(b − c) 

  a logka = pa(b − c) a  

  logka
a = p (ab − ac) ......  (i)

logkb = p(c − a) 

  b logkb = pb(c − a) b  





  logkb
b = p(bc − ab) .................... (ii) 

  logkc = p(a − b) 

  c logkc = pc(a − b) c  

  logkc
c = p(ac − bc) ...................... (iii) 

  (i) + (ii) + (iii)

 logka
a + logkb

b + logkc
c = p(ab − ca + bc − ab + ca − bc)  

  logka
abbcc = 0 

  aabbcc = k0 = 1  

 
logka

y − z
 = 

logkb

z − x
 = 

logkc

x − y

ay + zbz + xcx + y = 1 

logka

y − z
 = 

logkb

z − x
 = 

logkc

x − y
 = p 

 
logka

y − z
  = p 

  logka = p(y − z) 

  (y + z) logka = p(y − z)(y + z) 

  logka
y + z = p(y2 − z2)   (i) 

logkb

z − x
  = p 

 logkb = p(z − x) 

  (z + x) logkb = p (z − x) (z + x) 

  logkb
z + x

 = p(z2 − x2) ............... (ii) 

logkc

x − y
  = p

 logkc = p(x − y) 

 (x + y) logkc = p (x − y) (x + y) 

  logkc
x + y

 = p(x2 − y2) ............... (iii) 

 (i) + (ii) + (iii)

 logka
y + z

 logkb
z + x 

logkc
x + y

 = p(y2 − z2 + z2 − x2 + x2 − y2) 

 logk(a
y + z

. b
z + x

 . c
x -y

) = p.0

 logk(a
y + z

. b
z + x

 . c
x + y

) = 0 

 logk(a
y + z

. b
z + x

. c
x + y

) = logk1 

  a
y + z

 b
z + x

 c
x + y

 = 1 

a
y2 + yz + z2

. b
 z2 + zx + x2

. c
x2 + xy + y2

 = 1 

logka

y − z
 = 

logkb

z − x
 = 

logkc

x − y
 = p 

 
logka

y − z
 = p 

  logka = p(y − z) 

  (y2 + yz + z2) logka = p(y − z)(y2 + yz + z2) 

  logka
 y

2
 +  yz +  z

2

 = p(y3 − z3) ................ (i) 

 
logkb

z − x
 = p 

  logkb = p(z − x) 

  (z2 + zx + x2) logkb = p(z − x)(z2 + zx + x2) 

 logkb
z
2
 + zx + x

2 

= p (z3 − x3) .............. (ii) 

 
log

k
c

x − y
 = p 

 logk
c = p(x − y) 

 (x2 + xy + y2) logkc = p (x − y) (x2 + xy + y2) 

  log kc
 
x2 + xy + y2 

= p (x3 − y3) ............... (iii) 

 (i) + (ii) + (iii)

log
k
a y

2 + yz + z2

 + log
k
b

 z2 + zx + x2

 + log
k
c

 x
2 + xy + y2

  

= p(y3 − z3) + p(z3 − x3) + p(x3 − y3) 

logk (a y
2 + yz + z2

 .b z
2 + zx + x2

 .c x
2 + zy + y2

 ) = p(y3 − z3 + z3 − x3 + x3 −y3) 

log
k
 (a

 y2 + yz + z2

. b
 z2 + zx + x2

. c
 x2 + xy + y2

) = p.0 = 0 

 log
k
 (a

 y2 + yz + z2

. b
 z2 + zx + x2

. c
 x2 + xy + y2

) = log
k
1

 a
y2 + yz + z2

. b
 z2 + zx + x2

.c
 x2 + xy + y2

 = 1 ( )

logk(1 + x)

 logkx
 = 2 x = 

1 + 5

2
 

logk(1+x)

logkx
 = 2 

   logk(1 + x) = 2 logkx 

   logk(1 + x) = logkx
2 

   1 + x = x2 

   x2 − x = 1 

   (x)2 − 2.x.
1

2
 + ( )

1

2

2

 − 
1

4
 =  1 

   ( )x − 
1

2

2
 = 1 + 

1

4
  

   ( )x − 
1

2

2
 = 

5

4
 

   ( )x − 
1

2

2

 = 



5

2

2

 

   x − 
1

2
 =  

5

2
 

   x = 
1

2
  

5

2
 

   x = 
1  5

2
 

   x = 
1 + 5

2

1 − 5

2

 x = 
1 − 5

2
x

logx

 x = 
1 + 5

2
  

log = 
x − x2 − 1

x + x2 − 1
 = 2log (x − x2 − 1)





 = log 
x − x2 − 1

x + x2 − 1
 

   = log 
(x − x2 − 1)(x − x2 − 1)

(x + x2 − 1)(x − x2 − 1)
 

   [ (x − x2−1 ] 

   = log 
(x − x2 − 1)2

x2 − ( )x2 − 1  2
 

   = log 
(x − x2 − 1)2

x2 − x2 + 1
 

   = log ( )x − x2 − 1
2

 

   = 2log 
( )x − x−2 − 1  

   = 

a
3 − x

b
5x

 = a
5 + xb

3x
xlogk ( )b

a
 = logka

a
3 − x

b
5x

 = a
5  +  x

b
3x

 

   
b5x

b3x = 
a5 + x

a3 − x 

   b
5x − 3x

 = a
5 + x − 3 + x

 

   b
2x

 = a
 2 + 2x

 

   b
2x

 = a
2
.a

2x
 

   
b

2x

a
2x = a

2
 

   ( )
b

a

2x

 = a
2
 

   logk( )
b

a

2x
 = logka

2
logk

   2xlogk( )
b

a
 = 2logka

   xlogk( )
b

a
 = logka  

xy
a − 1

 = p, xy
b − 1

 = q  xy
c − 1

 = r (b − c) 

logkp + (c − a) logkq + (a − b) logkr = 0 

xy
a −1

 = p

  logkxy
a −1

 = logkp logk

 logkx + logky
a−1

 = logkp 

  logkx + (a − 1) logky = logkp ......... (i) 

 xy
b −1

 = q 

  logkxy
b −1

 = logkq 

  logkx + logky
b−1

 = logkq 

  logkx + (b − 1) logky = logkq ............ (ii) 

 xy
c − 1

 = r 

  logkxy
c − 1

 = logkr 

  logkx + logky
c − 1

 = logkr 

  logkx + (c − 1) logky = logkr  ........... (iii) 

  = (b − c)logkp + (c − a)logkq + (a − b)logkr 

 = (b − c) {logkx + (a −1) logky} + (c − a) {logkx +  

(b −1) logky} + (a − b) {logkx + (c −1) logky} 

 = (b−c) logkx + (b − c)(a−1) logky + (c − a) logkx  

   +  (c − a)(b −1) logky + (a − b) log
k
x + (a − b)(c−1) logky 

 = (b−c)logkx + (c−a)logkx + (a−b)logkx +  

(b−c)(a−1)logky + (c−a)(b−1)logky + (a−b)(c−1)logky 

 = (b − c + c − a + a − b)logkx + (ab − b − ac + c +  

bc − c − ab + a + ac − a − bc + b) logky 

 = 0  logkx + 0  logky 

 = 0  

 =  

 
ab logk(ab)

a + b
 = 

bc logk(bc)

b + c
 = 

ca logk(ca)

c + a
aa = 

bb = cc 

ab logk(ab)

a + b
 = 

bc logk(bc)

b + c
 = 

ca logk(ca)

c + a
 = p 

ab logk(ab)

a + b
 = p 

  ab logk(ab) = p(a + b) 

  logk(ab) = 
p(a + b)

ab
 

  logka + logkb = 
p(a + b)

ab
 .......... (i) 

  logkb + logkc = 
p(b + c)

bc
 .................. (ii) 

  logkc + logka = 
p(c + a)

ca
 ................... (iii) 

 (i) + (ii) + (iii)

logka + logkb + logkb + logkc + logkc + logka 

= 
p(a + b)

ab
 + 

p(b + c)

bc
 + 

p(c + a)

ca

  2(logka + logkb + logkc)  

= 
p(ca + bc) + p(ab + ca) + p(bc + ab)

abc
 

 2(logka + logkb + logkc) =  

p(ca + bc + ab + ca + bc + ab)

abc
 

 2(logka + logkb + logkc) = 
p(2ab + 2bc + 2ca)

abc
 

  2(logka + logkb + logkc) = 
2p(ab + bc + ca)

abc
 

  logka + logkb + logkc = 
p(ab + bc + ca)

abc
 ... (iv) 

 (iv) (i)

logka + logkb + logkc − logka − logkb = 

p(ab + bc + ca)

abc
 − 

p(a + b)

ab
 

  logkc = 
p(ab + bc + ca) − p(ca + bc)

abc
 

  logkc = 
p(ab + bc + ca − ca − bc)

abc
 





  logkc = 
pab

abc
 

  logkc = 
p

c
 

  clogkc = p 

  logkc
c = p ................ (v) 

 (iv)  (ii)

  logka
a = p ..................... (vi) 

 (iv)  (iii)

  logkb
b = p ................. (vii) 

 (v), (vi)  (vii)

logkc
c = logka

a = logkb
b 

  aa = bb = cc    

 
x(y + z − x)

 logkx
 = 

y(z + x − y)

 logky
 = 

z(x + y − z)

 logkz

xyyz = yzzy = zxxz 

x(y + z − x)

 logkx
 = 

y(z + x − y)

 logky
 = 

z(x + y − z)

 logkz
 = p 

x(y + z − x)

 logkx
 = p 

  x(y + z − x) = p logkx 

  y + z − x = 
p logkx

x
 ....................... (i) 

  
y(z + x − y)

logky
 = p 

  (z + x − y) = 
p logky

y
 .................... (ii) 

  
z(x + y − z)

logkz
 = p 

  x + y − z = 
p logkz

z
 .................... (iii) 

 (i) + (ii) + (iii)

y + z − x + z + x − y + x + y − z = 
p logkx

x
 + 

p logky

y
 + 

p logkz

z
 

  x + y + z = 
p logkx

x
 + 

p logky

y
 + 

p logkz

z
 ...(iv) 

  (iv)  (i)

(x + y + z) − (y + z − x) = 



p logkx

x
 + 

p logky

y
 + 

p logkz

z
 − 

p logkx

x
 

  x + y + z − y − z + x = 
p logky

y
 + 

p logkz

z
 

  2x = 
pz logky + py logkz

yz
 

  2xyz = p logky
z + p logkz

y 

  2xyz = p(logky
z + logkz

y) 

  
2xyz

p
 = logky

z + logkz
y 

  
2xyz

p
 = logk(y

z.zy) ............ (v) 

 (iv) (ii)

x +   y  +  z − z − x + y= 
p logkx

x
 + 

p logky

y
 + 

p logkz

z
 − 

p logky

y
 

  2y = 
p logkx

x
 + 

p logkz

z
 

  2y = 
pz logkx + px logkz

zx
 

  2xyz = p(logkx
z + logkz

x) 

  
2xyz

p
 = logkx

z + logkz
x 

  
2xyz

p
 = logk(x

z.zx) .................. (vi) 

 (iv) (iii)

x + y + z − x−y + z = 
p logkx

x
 + 

p logky

y
 + 

p logkz

z
  −  

p logkz

z
 

  2z = 
p logkx

x
 + 

p logky

y
 

  2z = 
py logkx + px logky

xy
 

  2xyz = p( )logkx
y + logky

x  

  
2xyz

p
 = logkx

y + logky
x 

  
2xyz

p
 = logk( )xy.yx  .................. (vii) 

 (v), (vi) (vii)

logk( )yz.zy  = logk( )xz.zx  = logk( )xy.yx  

  yz.zy = xz.zx = xyyx 

xyyx = yzzy = zxxz

xyyz xyyx  

P

P = 2 
l

g
   3.1416, g = 981 l = 25.5 

p = 2 
l

g

   p = 2  3.1416  
25.5

981
 

   p = 6.2832  
25.5

981
 

   log p = log 



6.2832  

25.5

981
  

   log p = log 6.2832  ( )
25.5

981

1

2
 

   log p = log 6.2832  
1

2
 (log 25.5 − log 981) .. (i) 

 log

log p = 0.79818 + 
1

2
 (1.40654 − 2.99167) 

  log p = 0.79818 + 0.70327 − 1.495835 

  log p = 1.50145 − 1.495835 

  log p = 0.005615 

  p = anti log 0.005615 

  P = 1.01302 





 P = 1.01302 (Ans.) 

p = 10000  e0.05t e = 2.718 t = 13.86 

p = 10000  e0.05t

   p = 10000  (2.718)0.05  13.86 

   log p = log {10000  (2.718)0.05  13.86 

   log p = log 10000 + log (2.718)0.05  13.86 

   log p = log 10000 + (0.05  13.86) log 2.718 

   log p = 4 + 0.693  0.4342495 [log

   log p = 4 + 0.300934903 

   log p = 4.300934903 

   p = antilog 4.300934903 

 p = 19995.62 [atilog  (Ans.) 

lnP  2.3026  logP  lnP

−  P = 10000;  P = 0.00le2  P = 10100  e

p = 10000 

p = 10000

   log p = log 10000 

   log p = 4 [log

lnp = 2.3026  4 = 9.2104 (Ans.) 

p = 0.00le2

p = 0.00le2

   log p = log 0.001e2 

   log p = log 0.001 + 2log 2.718          [ e  2.718] 

   log p = − 3 + 2  0.434249452 [log

   log p = −3 + 0.868498904 

   log p = −2.131501095 

   lnp = 2.3026  (−2.131501095) 

   = − 4.90799  (Ans.) 

p = 10100  e 

p = 10100  e

 log p = log (10100  e) 

 log p = log 10100 + log e 

 log p = 100 log 10 + log e

1

2 

 log p = 100 log 10 + 
1

2
 log e 

 log p = 100 log 10 + 
1

2
 log 2.718 

 log p = 100  1 + 
1

2
  0.434249452 [log 

   log p = 100 + 0.217124726 

   log p = 100.217124726 

   ln p = 2.3026  100.217124726 

   = 230.76  (Ans.) 

y = 3x 

y = 3x

x y

x −2 −1 0 1 2 

y 0.11 0.33 1 3 9 

XOX x YOY y x

y

(−2, 0.11), (−1, 0.33), 

(0, 1), (1, 3), (2, 9)

y = − 3x 

y = − 3x

 x  y

x −1 0 1 2 

y −0.33 −1 −3 −9 

XOX x YOY y x

y

(−1, −0.33), (0, −1), (1, 

−3), (2, − 9)

y = 3
x + 1

 

y = 3x + 1





x y

x −2 −1 0 1 2 

y 0.33 1 3 9 27 

XOX x YOY y x

y

(−2, 0.33), (−1, 1), (0, 3), 

(1, 9) (2, 27)

y = − 3x + 1 

y = − 3x + 1

x y

x −2 −1 0 1 2 

y −0.33 −1 −3 −9 −27 

XOX  x YOY y x

y

(−2, −0.33), (−1, −1), 

(0, −3), (1, −9), (2, −27)

y = 3
−x + 1

 

y = 3
−x + 1

 x y

x −2 −1 0 1 2 

y 27 9 3 1 0.33 

XOX  x YOY y x

y

(−2, 27), (−1, 9), (0, 3), (1, 1), (2, 

0.33)

y = 3
x−1

 

y = 3
x−1

x y

x −1 0 1 2 

y 0.11 0.33 1 3 

XOX x YOY y

(−1, 0.11), 

(0, 0.33), (1, 1), (2, 3)

y = 1 − 2
x

y = 1− 2
x
 





   2
x
 = 1 − y 

   1 − y = 2
x
 

   log2(1 − y) = x 

   x = log2(1 − y) 

   x = log2(1 − y) 

   x = log21 + log2(1 − y)   [ log21 = 0] 

   x = log2 (11 − y) = log2 (1 − y) 

   −1
(y) = log2(1 − y) 

   −1
(x) = log2 (1 − x) 

 y = 1 − 2
x

x  y

x −2 −1 0 1 2 3 

y 075 05 0 −1  −3 3, −7 

XOX x YOY y 0

(−2, 075), (−1, 05), (0, 0), (1, −7), (2, −3)(3, −7)

x = 0  y = 1 − 2
0
 = 1 − 1 = 0 (0, 0)

 x →   y → 1 

 x → −  y → − 

  D = (, − ) 

 R = (1 − ) (Ans.) 

y = log10x

y = log10x 

                   x = 10y 

f
-1

(y) = 10
y
 

      f
-1

(x) = 10
x
 

x y

x 0.5 1 2 3 4 5 

y −0.3 0 0.3 0.5 0.6 0.7 

XOX  x YOY y

0 x

y

(0.5, −0.3), (1, 0), (2, 0.3), (3, 0.5), (4, 0.6), (5, 

0.7) 

 D = (0, ) 

 

x → 0 y →  

x →  y →  

 R = (− ) 

y = x2, x > 0

y = x2, x > 0

 y = (x) = x2 

  x = y; [x >0

  −1(y) = y

  −1(x) = x

x y

x 1 2 3 4 

y 1 4 9 16 
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XOX  x YOY y

0 x

y

(1, 1), (2, 4), (3, 9), (4, 16) 

y = x2, x > 0  0

 D = (0, + )

R = (0, + )

(x) = ln (x − 2) D R 

 (x) = ln (x − 2)

x − 2 > 0 

    x > 2

 D = {x : x > 2} = (2, ) (Ans.) 

 y = (x) = ln(x − 2) 

    ey = x − 2 

    x − 2 = ey  

    x = ey + 2 

y ey

x = ey + 2 

 R = R (Ans.) 

(x) = ln 
1 − x

1 + x

 
1 − x

1 + x
 > 0

(i) 1 − x > 0 1 + x > 0

(ii) 1 − x < 0  1 + x < 0

  1 > x x > −1 

   x < 1 x > −1 

   x >−1 x < 1 

   = {x : x > − 1}  {x : x < 1}  

   = { − 1, }  { − , 1} = ( − 1, 1) 

 (ii)  1 < x  x < − 1 

   x < − 1  x > 1 

   = {x : x < − 1}  {x : x > 1} =  

   D = (i) (ii)

= (−1, 1)   = (−1, 1) 

  y = ln 
1 − x

1 + x
 

    ey = 
1 − x

1 + x
 

    1 − x = ey + xey 

    xey + ey = 1 − x 

    xey + x = 1 − ey 

    x = 
1 − ey

1 + ey 

 y  x

 R = R. 

(x) = |x| −5  x  5 

(x) = |x| −5  x  5 

  = {+ x   0  x  5

−x   −5  x  0
 

 −5  x  5 x

(x)

 D = [−5, 5] 

 −5  x  5 x

(x) x = 0 (0) = 0 

 R = [0, 5] 

(x) = |x|

y = (x) = |x| 

 −5 5  y

 

x −3 0 3 

y 3 0 3 

X XOX Y YOY

X 2 1 Y

5 1 (x, y) 

y =(x)  

−− 

X X 

Y 

Y 

O (0, 0) 

(−3, 3) (3, 3) 

(x) = x + | x |  −2  x  2 

−2 ≤ x ≤ 2  x

(x)

 D = [−2, 2] 

  x = 0  (0) = 0 + | 0 | = 0 

  x = −2  (−2) = −2 + |−2| = −2 + 2 = 0

 x = 2 (2) = 2 + | 2 | = 2 + 2 = 4 

 R = [0, 4] 





 

(x) = x + |x| −2  x  2 

 x  y

x −2 −1 0 1 2 

y 0 0 0 2 4 

XOX x YOY y 0 

(−2, 0), (−1, 0), 

(0, 0), (1, 2), (2, 4)

(x) = 



| x |

x
  x  0

0    x = 0

(x) = 



| x |

x
   x  0

0   x = 0

  x (x)

R 

  D = R 

 x = 0  (x) = 0 

 x > 0  (x) = 
x

x
 = 1 

 x < 0  (x) = 
−x

x
 = −1 

 R = {− 1, 0, 1}

y = (x) = 



| x |

x
 x  0

0    x = 0

 

 x  y

x −2 −1 0 1 2 

y −1 −1 0 1 1 

XOX  x YOY y 0

(−2, −1), (−1, −1), 

(0, 0), (1, 1), (2, 1)

2
2x

.2
y − 1

 = 64 ............................... (i) 

6x. 
6

y − 2

3
 = 72 ..................... (ii) 

(i) (ii) x y

x  y

90

 2
2x

.2
y−1

 = 64 ............ (i) 

 6
x
.
6

y
 − 2

3
 = 72 ................... (ii) 

 (i) 2
2x +  y − 1

 = 2
6

 2x + y − 1 = 6 

 2x + y = 6 + 1 

 2x + y = 7 

 (ii) 6
x + y − 2

 = 72  3

 6
x + y − 2

 = 216 

 6
x + y − 2

 = 6
3
 

 x + y − 2 = 3 

 x + y = 5 

  2x + y = 7 

  x + y = 5 

2x + y = 7 ............. (iii)  

                  x + y = 5 ............. (iv) 

 (iii)  (iv) 2x + y − x − y = 7 − 5

     x = 2 

 x iv)

2 + y = 5 

    y = 3 

 (x, y) = (2, 3) 

 

x = 2, y = 3  (iii) = 2  2 + 3 = 7 





   

x = 2, y = 3 (iv)  = 2 + 3 = 5  

   = 



 

90 

D 

A B 

C 

3 

2 

ABCD 

AB = y = 3 

 AD = x = 2 

AB  AD AB = DC, AD = BC  

 ABCD 

  = xy = 2  3 = 6  (Ans.)

= AB
2
 + BC

2

= 3
2
+2

2
 

= 9 +4 = 13 (Ans.) 

log (1 + x)

log x
 = 2

x

 x

1

log(1 + x)

logx
 = 2 

    2 logx = log(1 + x) 

    logx
2
 = log(1 + x) 

    x
2
 = 1 + x 

    x
2
 − x − 1 = 0 

  x
2
 − x − 1 = 0 

x
2
 − x − 1 = 0

  x = 
(−1)2  (−1)2−41(−1)

21
 = 

1 1 +4

2
 

   x = 
1  5

2
 

 : x = 
1 + 5

2
 

log(1 + x)

logx
 = 

log 



1 + 

1 + 5

2

 log



1 + 5

 2

 = 

log 



3 + 5

2

 log



1 + 5

 2

 

   = 2 (

  

 x = 
1 − 5

2

 

log 



1 − 

1 + 5

2

 log



1 − 5

 2

 = 

log 



3 − 5

2

 log



1 − 5

 2

 

 



1 − 5

 2
 

x 

 

x1 = 
1 + 5

2
x2 = 

1 − 5

2
 ......... (i) 

  x1
2 = 



1 + 5

2

2

= 
1

4
 (1 + 5 + 2 5) 

   = 
1

4
 (6 + 2 5) = 

3

2
 + 

1

2
 ( 5) = 1 + 

1

2
 + 

5

2
 

  x1
2 = 

1 + 5

2
 + 1 = x1

 + 1

x22
2 = 



1 − 5

2

2

= 
1

4
 (1 − 2 5 + 5) 

   = 
1

4
 (6 − 2 5) = 

3

2
 − 

5

2
 

   = 1 + 
1

2
 − 

5

2
 = 1 + 



1 − 5

2
 

  x2
22 = 1 + x2

1  

 x1 = 
1 + 5

2
 = 1.618   x2 = 

1 − 5

2
 = −0.618 

(1.618, 0)

(−0.618, 0) y

 y = 2
x





y = 2
x

 x = 0  y = 2
0
 = 1

 x y

(0)

x → −, y → 0
 + 

x y



x → −, y → − 

 D = (−, )

 R = (0, ) 

y = 2
x

y = 2
x

x  y

x −3 −2 −1 0 1 2 

y 0.125 0.25 0.5 1 2 4 

XOX x YOY  y

O (−3, 0.125), (− 

2, 0.25), (−2, 0.5), (0, 1), (1, 2), (2, 4)

y = 2
x

y = 2
x

(i) (0, 1)

 (ii) x  2
x

(iii) x → − y = 2
x
 → 0+  

(iv) x y

y = 2
x
 

    x = log2y 

 y = (x)  −1
(y) = x 

  −1
(y) = log2y 

  −1
(x) = log2x 

  (x) = log2x 

 x1R x2R 

 −1
(x1) = log2x1 

 −1
(x2) = log2x2 

 −1
(x1) = −1

(x2) 

 log2x1 = log2x2 

 x1 = x2 

 -

y = log2x

y = log2x y = 2
x

y = x 

y = x

2
0
 = 1 y = log2

1 = 0 

 (1, 0)

x → − y → 0 

  y = log2x

¸iæZ¡c~Y© enywbe©vPwb cÖ‡kœvËi 

 log
2
16 2

K 2 2 L 4 M 8  9 

 M = 1 + logp qr pM = 

K p + qr L 1 + qr  pqr N qr 

 ax = y

K loga x = y L log y = x  loga y = x N x log a = y 

 log5 ( )1

25
 

K 5 L −5 M 2  −2 

 a, b, p > 0 a  1, b  1 

i. log
p

b
 = log

p

a
  log

a

b
ii. logb 

4
b = 

1

4

iii. loga a  logb b  log c = 
1

2

 

 i ii L i iii M ii iii N i, ii iii 

 loga loga loga (aa)a





K 0  1 M a N −1 

 log4
2 + log6

6

K 
1

2
 1 M 

3

2
N − 2 

 p = logab + logcc 1 + p =

K 1 L 1 + bc 

 loga abc N abc loga1 

  ax = b a > 0, n  N; −

i. logab = x ii. logaab = b

iii. loga b = log5b loga5

 

K i ii L i iii M ii iii  i, ii iii 

 400 −

i. (2 5)4 ii. 4 2 5 

iii. 2 5 4 

 

K i ii L i iii M ii iii  i, ii iii 

 
AwZwi³ enywbe©vPwb cÖ‡kœvËi 

 

96 : jMvwi`g 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 N

K  M N

 a > 0 a  1  ax = y x y a

 L M N

 a > 0 a1  y > 0  y  a

K loga L logya  logay N logey

 logay = x

 ax = y L ao = x M ay = x N a

1

x
 = y

 log5( )1

25

K 0 L −1  −2 N −3

 log64256



4

3
L

2

3
M

3

4
N

1

2

 log101000

K 2  3 M 4 N 1.001 

 logey

 ln y L y ln y M ly 
1

y
N log y

 

 L M N

 log3   
1

81
=  

K −1 L −2 M −3  −4

log
3
   

1

81
 = log

3
   

1

34 = log33−4 = − 4log3
3 = 41 = −4 

 b = anti log3 x 

  b a x

L a x b

M x b a

 N x a b

 a > 0, a  1 ax = b x 

  b a L a b 

M a n  N b e 

ax = b a > 0 a  1 x b a 

ax = b x = logab 

 logab = x

 ax = b L a = b M xa = b N x = b

 log16256

K 1  2 M 3 N 4

 log
16

256 = log
16

162 = 2log
16

16 = 21 = 2 

 4x = 16 x

K 1  2 M 4 N 8 

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

 a, m, n, x −

i. 
am

an  = am − n m < n

ii. x ( R, a ( 0 , a(n

iii. log
8
x = 1 

1

3
 x = 4 

 

K i ii L i iii M ii iii  i, ii iii 

 i. e  

ii. e  

iii. 10

 

K i ii  i iii M ii iii N i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

loga

y − z
 = 

logb

z − x
 = 

logc

x − y
 = k 

 logax

 k(xy − zx) L k(zx − xy) 

M k(yz − zx) N k(xy − yz)

 logax + logby + logcz = 

 0 L xyz M −1 N logaabc





 ax.by.cz

K 0 L 2  1 N k

 x = a, y = b  z = c  logax + logby + logcz

K −1  0 M 1 N

97 : jMvwi`‡gi m~Îvejx 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 a  1 a1 = a logaa = ? 

 1 L 0 M 3 N

1

a

 logab  logba = 1 logap = ? 



logbp

 logba
L logp(ab) M logbp N loga( )

1

p

 logap  logpq  logqr  logrb = ? 

K loga L logb  logab N logba

 10x = y y > 0 y

K x = log( )
1

y
L x = log10x 

M x = logky  x = log10y

 log10y 10

K log 
1

y
L log 

1

x
M log x  log y

 log a = n  a  n

K L M Anti log 

 logk



an

bn  + logk



bn

cn  + logk



cn

an  

K −1  0 M 1 N 2

 loga loga loga ( )a
a

b
  

K a  b M 1 N aa
b

 log
8

x = 3 
1

3
 x

K 2 L 8 M 16  32 

 log
8

x  = 3 
1

3
 = 

10

3
 

   x = ( 8)

10

3
= ( )2

3

2

10

3

= 25 = 32 

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

 i. log28 = 3 

ii. log381 = 4 

iii. log416 = 2

   

K i ii L i iii M ii iii  i, ii iii 

  a > 0  a  1

i. loga1 = 0 

ii. logaa = 1 

iii. loga1 = 1

 

 i ii L i iii M ii iii N i, ii iii 

 i. log25 + log27 + log23 = log235 

ii. log564 = 6log52 

iii. 
1

3
log764 = log74 

   

K i ii  ii iii M i iii N i, ii iii 

 a > 0, a  1

i. logaM
r = rlogaM 

ii. logaMN = logaM + logaN 

iii. logaM = logbM  logaN

 

K i ii L i iii M ii iii  i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

(x) = 
x

| x |
x  

 (0)

K 0 L 1  N 2 

 (x)

K L  M  = {1}   − {0} 

 (x)

K {1} L {−1}  {−1, 1} N 

logaabc = x,logbabc = y, logcabc = z 

 
1

x
 + 

1

z
 =

K 0 L 1 M

1

y
 − 

1

y

 xyz = 1 xy + yz + zx =

K 0  1 M logaabc N abc

 
1

1 + x
 = 

K 1 + logabc L logabc M 0  logaa
2bc

97 : m~PKxq, jMvwi`gxq I ciggvb dvskb 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 loga loga loga ( )a
a

b
  

K a  b M 1 N aa
b

 log2 5 400 = x x

K −1 L 1 M 2  4

 logarithm 

K L  N

 log264 = ?  

K 2  6 M 8 N 64

 log864 = ?  





 2 L 4 M 8 N 16

 loga(M  N) = ?   

 logaM + logaN L logMa + logaN

M loga( )
M

N
N logaM − logaN

 y = 2x

 (0, ) L (−, )

M (−, 0) N R

 y = 2x

K  (0, 1)

M (0, 2) N (0, 3)

 

K y = 2x
L y = x2 + 3x + 2

 y = ln 
2 + x

2 − x
N y = 22x

 y = 3x   

K (−, 0) L (0, )

M [0, )  (−, )

 y = 3x

K (−, )  (0, ) M (0, −] N (0, 1]

 (x) = 
x

|x|

 L

M N

 (x) = 
x

|x|

K L  − 204   − {0} N (−, 0]

 (x) = 
x

|x|

K L  − {0} M {1, 1}  {−1, 1}

 y = ln 
a + x

a − x

K  − {a} L   − {a} N

 (x) = e

− |x|

2 ; −2 < x < 0

K (−1, 0) L (−1, 0]  (−2, 0) N (2, 0)

 y = ax, a > 1

K (−, ] L (−, 0] M (0, )  (−, ) 

 logxx x 
3

x =   

K

3

2
L

5

6
M

4

6


11

6

 log
2
x = 10 x = ?  

 32 L 23 M

10

3
N

3

10

 (x) = |x|

 L  M {0} N (0, )

 (x) = |x| 

K (−, ) L (0, ) M (, 0)  [0, )

 y = ln 
5 + x

5 − x
x→5 y 

K 0   M 1 N 10

  x- b a

K b = log ax L b = log xb

 x = log ab N b = log ba

 y = 3x

K (−, 0) 

 y = 3x

K (0 ) L (−  (−, ) N (−1. 1)

 y = 1n 
a + x

a − x

K (−1, 1) L (−, )  (−a  a) N (a, −a)

 f(x) = x + |x| −2  x  2

 −2, 2) L (0, −2) M (0 2) N (0. 3) 

 f(x) = x + |x| − 2  x  2

K (2, 2) L (0, 2) M (0, 3)  (0, 4) 

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

 a > 0 x ax > 0 y  0

i. y a

ii. y a

iii. a y

 

 i L ii M i iii N i iii 

 logay = x ax = y

i. loga(a
x) = x 

ii. alogay = y 

iii. alogay = xy

1

x

 

K i ii  i iii M ii iii N i, ii iii 

 x > 0, y > 0 a  1  x = y

i. logax > 0 

ii. logax = logay 

iii. logay > 0

 

K i ii L i iii M ii iii  i, ii iii 

 P = logabc  1 − p = ? 

i. 1 − logabc 

ii. logaa − logabc 

iii. loga( )
a

bc

   

K i ii L i iii M ii iii  i, ii iii 

 i. logaPQ = logaP + logaQ  

ii. logaPQ = logaP.logaQ 

iii. loga( )
P

Q
 = logaP + loga( )

1

Q

  

K i ii L ii iii  i iii N i, ii iii 
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 i. log512 = 2log52 3  

ii. log53 log35 = 1 

iii. xlogay = ylogax 

   

 i ii L i iii M ii iii N i, ii iii 

 y = (x) = e−x; 2 < e < 3  

i. x →   y → 0 + 

ii. (0, 1)

iii. x → −  y → 

   

K i ii L i iii M ii iii  i, ii iii 

 a, b > 0  a  b

i. (ap)qr = a  pqr = 1 

ii. (axy)(axy)z2

 = a2  xyz = 1 

iii. logk



an

bn  + logk



bn

cn  + logk



cn

an  = 0 

 

K i ii L ii iii  i iii N i, ii iii 

 (x) = 2x

i. (x)  = (−, ) 

ii. (x)  = (0, ) 

iii. −1(x) log2x

 

K i ii L ii iii M i iii  i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

y = x2; x > 0 

 

K  (0, ) M  − {0} N N 

 

 (0, ) L  − {0} M  − {2} N (−, 9[

(x) = x + |x| −2  x < 2 

 

K 

M N

 

K (−2, 2) L [−2, 2] M (−2, 2]  [−2, 2)

 

K (0,4) L (0, 4] M {0, 4}  (0, 4)

 
logka

y − z
 = 

logkb

z − x
 = 

logkc

x − y
 

 axbycz

K 0 L xyz  1 N

1

xyz

 ay
2
 + yz + z

2

.az
2
 + zx + x

2

.ax
2
 + xy + y

2

K 0  1 M logka N 

 ay + z.bz + x.cx + y

K 0 L z − x M y2 − z2
 1 

 
wbe©vwPZ enywbe©vPwb cÖ‡kœvËi 
 

 y = 1n (x − 2)

 K (x − 2)c = y  ey = x − 2 

 M ex − 2 = y N e−y = x − 2 

 log 0

 K 0   M  N 1 

 F(x) = 2x x →  y = F(x)

  y →  L y → 0 M y = 0 N y → 

 y = 1 − 3−x

 K log3 (1 − y)  log3 



1

1 − x
 

 M 1 − 3x
 N 3x − 1 

 a > 1 0 < x < 1

  logax < 0 L logax > 0 

 M loga x = 0 N loga a = 0 

 f(x) = 
x

|x|

  {−1, 1} L {0, 1} M {0, −1} N {0, 0} 

 f(x) = 
x

|x|
x f(0) = 

 K 0 L 1   N −1 

 
logk (1 + 3x)

logk
x = 2 

 K x2 + 3x + 1 = 0 L x2 − 3x + 1 = 0 

 M x2 + 3x − 1 = 0  x2 − 3x − 1 = 0 

 log10 (999 + x) = 3 x

 K 0  1 M 2 N 3 

 a > 0, a  1

i. logaMr = rlogaM 

ii. loga(MN) = logaM + logaN 

iii. loga 
M

N
 = 

logaM

logaN
 

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

 f(x) = 2x

i. f(x) (− , ) 

ii. f (x) (0, ) 

iii. f−1(x) = lgo2x 

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

 f(x) = 3x





i.

ii.

iii. log3x 

 K i L ii 

 M i  ii  i, ii  iii

−

(x) = 3x2 x  R 

 −1(3) = 

 K 0  1 M 3 N 9 

 

  [0, ] L [−, 0] M N N R 

 

  [0, ] L [0, ] M [−, ] N d 

 

 K [−, 0] L [−, ] M R  R+

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

 

i. 16x = 4x+2 

 ii. 2x = 8 

 iii. x − 4 + 2 = x + 12 

 i ii L ii iii M i iii N i, ii iii

 i. 3x2 = 34 x = ± 2 

 ii. 22 = 9 y = ± 3 

 iii. 2.3y = 18 y = 2 

K i ii L i iii M ii iii  i, ii iii

 i. am.an = am+n

 ii.
am

an   = am−n 

 iii. (am)n = amn a  0 

K i ii L i iii M ii iii  i, ii iii

 i. a  0  a = 1 

 ii. a−1 = 
1

a
 iii. an = 

1

a−(−n) 

 i ii L i iii M ii iii N i, ii iii

 i. logaa = 1, a > 0, a  1

 ii. ( )
am

an

l
 = ( )

an

am

l
 

 iii. loga1 = 0, a > 0, a  1 

K i ii  i iii M ii iii N i, ii iii

 a > 0, a  1 −

i. logaMr = r logaM ii. logaMN = logaM + logaN 

 iii. logaM = 
logbM

logba

K i ii L i iii M ii iii  i, ii iii

 i. x  0, a > 0, b > 0 ax = bx a = b 

 ii. am = an a  0 m = n 

 iiilogba  logab = 1 

K i ii L i iii M ii iii  i, ii iii

 i. ( )aP
ar

 = a pqr = 0 

 ii. {(axy) (axy)}z = a2 xyz = 1 

 iii. ( )
an

bn  + logk ( )
bn

cn  + logk ( )
cn

an  = 0 

K i ii L i iii  ii iii N i, ii iii

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

a3−x b5x = a5+x b3x

 
b2x

a2x 

K a  a2
M a N

1

a2

 logka −

K logk( )
a

b
L logk( )

b

a
 

M x logk ( )
a

b
 x logk

 ( )
b

a

¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb 

 p = xya − 1, q = xyb − 1, z = xyc − 1

ab = ba  ( )
a

b

a

b = b

a

b
 − 1

 

 (b + a) log 
p

q
 +(c + b) log 

q

r
  +  

 (a + c) log 
r

p
 = 0

(b − c) logp + (c − a) log q + (a − b) log r

  1bs cª‡kœi mgvavb   

ab = ba 

 ( )
a

b
 

a

b

 
 = a

a

b
 − 1

 





 ( )
a

b
 

a

b

 
 = 

a
a

b

b
a

b

 = 
a

a

b

(ba)
1

b

 = 
a

a

b

(ab)
1

b

   [ ab = ba ] 

  = 
a

a

b

a1 = a 
a

b
−1

 = 

 ( )
a

b

a

b = a 
a

b
−1

 =  

p = xya − 1, q = xyb − 1, r = xyc − 1 

 (b + a)log 
p

q
 + (c + b)log 

q

r
 + (a + c)log 

r

p
 

 = (a + b)log 
p

q
 + (b + c)log 

q

r
 + (c + a)log 

r

q
 

 = (a + b)log 
xya−1

xyb−1 + (b + c)log 
xyb−1

xyc−1 + (c + a)log 
xyc−1

xya−1 

 = (a + b)log 
ya−1

yb−1 + (b + c)log 
yb−1

yc−1 + (c + a)log 
yc−1

ya−1 

 = (a + b)log ya − 1 − b + 1 + (b + c)log yb − 1 − c + 1  

+ (c + a)log yc − 1 − a + 1 

 = (a + b)log ya − b + (b + c) log yb − c + (c + a) log yc − a 

 = (a + b) (a − b)log y + (b + c)(b − c)log y + (c + a) (c − a)log y 

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

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

 = 0  log y  = 0 = 

 (b + a) log 
p

q
 + (c + b) log 

q

r
 + (a + c) log 

r

p
 = 0  

p = xya − 1, q = xyb − 1, r = xyc − 1 

 (b − c)log p + (c − a)log q + (a − b)log r 

= (b − c)log p + (c − a)log q + (a − b) log r 

  = (b − c)log (xya−1) + (c − a)log (xyb−1)  

+ (a − b) (xyc−1) 

  = (b − c)log x + (b − c)logya−1 + (c − a)logx  

+ (c−a)logyb−1 + (a − b)logx + (a − b)logc−1 

  = (b − c)logx + (b − c) (a − 1) logy + (c − a)logx + (c − a) 

 (b − 1) logy + (a − 1) logx + (a − b) (c − 1) logy 

  = (b − c + c − a + a − b)logx + {(b − c) (a − 1)  

+ (c − a) (b − 1) + (a − b)(c − 1)} logy 

  = 0  logx + {(b − c) (a − 1)  

+ (c − a) (b − 1) + (a − b)(c − 1)} logy 

  = 0 + {(ab − ca − b + c) + (bc − ab − c + a)  

+ (ca − bc − a + b)}logy 

  = (ab − ca − b + c + bc − ab − c + a + ca − bc − a + b)logy 

  = 0  log y = 0 

  0 


loga

b − c
 = 

logb

c − a
 = 

logc

a − b

k logaa

aa.bb.cc

ab
2
 + bc + c

2

 bc
2
 + ca + a

2

 ca
2
 + ab + b

2

 = aabbcc.  

  2bs cª‡kœi mgvavb   
loga

b − c
 = 

logb

c − a
 = 

logc

a − b
 = k 

  loga = k (b − c) 

 a log a = ka (b − c); a

 logaa = ka (b − c) .............. (i) 

 log b = k (c − a) 

 b log a = kb (c − a); b

logbb = kb (c − a) .............. (ii) 

log c = k (a − b) 

 c log c = kc (a − b) .............. (iii) 

(i), (ii)  (iii)

logaa + logbb + logcc = k (ab − ac + bc − ab + ac − bc) 

 log (aabbcc) = k 0 = 0 

  aabbcc = 1 (Ans.) 

loga = k (b − c) 

 (b2 + bc + c2) loga = k (b − c) (b2 + bc + ca) 

 log ab
2
 + bc + c

2

 = k (b3 − c3) ....................... (i) 

 logb = k(c − a) 

 (c2 + ca + a2) logb = k(c − a) (c2 + ca + a2) 

 logbc
2
 + ca + a

2

 = k(c3 − a3) .................... (ii) 

 logc = k (a − b) 

 (a2 + ab + b2) log c = k 9a − b) (a2 + ab + b2) 

 logca
2
 + ab + b

2

 = k (a3 − b3) ................... (iii) 

 (i), (ii)  (iii)

loga b
2
 + bc + c

2

 + logb c
2
 + ca + a

2

 + logc a
2
 + ab + b

2

 = k (b3 − c3) + k (c3 − 

a3) + k(a3 − b3) 

 log (a b
2
 + bc + c

2

 b c
2
 + ca + a

2

 c a
2
 + ab + b

2

) = 0 

  log (a b
2
 + bc + c

2

 b c
2
 + ca + a

2

. c a
2
 + ab + b

2

 = log1 

a b
2
 + bc + c

2

. b c
2
 + ca + a

2

 c a
2
 + ab + b

2

 = 1 

  a b
2
 + bc + c

2

 b c
2
 + ca + a

2

 c a
2
 + ab + b

2

 = aa.bb.cc [

 x = 1 + logabc, y = 1 + logbca z = 1 + logcab

a = (abc)

1

x

xyz = xy + yz + zx

ax − 3. by − 3. cz − 3 = 1

  3bs cª‡kœi mgvavb   

x = 1 + logabc

  x = logaa + logabc 

  x = logaabc 

  ax = abc 

  a = (abc) 

1

x
 

a = (abc) 

1

x
............. (i) 

 b = (abc) 

1

y
............ (ii) 





  c = (abc) 

1

z
.............. (iii) 

 (i), (ii)  (iii)

abc = (abc) 

1

x
.(abc) 

1

y
 .(abc)

1

z
 

 (abc)1 = (abc) 

1

x
 
+

 

1

y
 
+

 

1

z
 

 1 = 
1

x
 + 

1

y
 + 

1

z
 

 
yz + zx + xy

xyz
 = 1 

  xyz = zy + yz + zx 

x = 1 + logabc 

 x − 1 = logabc 

 ax − 1 = bc ................ (i) 

 y = 1 + logbca 

 y − 1 = logbca 

 by − 1 = ca ............... (ii) 

 cz − 1 = ab .......... (iii) 

 (i), (ii)  (iii)

ax −1. by − 1. cz − 1 = bc. ca. ab 

 ax − 1. by − 1. cz − 1 = a2.b2.c2 

 
ax − 1

a2  . 
by − 1

b2  . 
cz − 1

c2  = 1 

 ax − 1 − 2. by − 1 − 2. cz − 1 − 2 = 1 

  ax − 3. by − 3. cz − 3 = 1 



x −2 −1 0 1 2 

y 1

25
 

1

5
 

1 5 25 

  4bs cª‡kœi mgvavb   

(x, y) y = 5x

x

x- XOX y- YOY

x- 5 1 y- 2

1 (x, y)

 

2, 25 

1, 5 

(0, 1) 
−1, 

1

5
 ( )−2 

1

25
 

O 1 2 3 X X 

X 5 = 1 

Y 2 = 1 

−1 −2 −3 
Y 

Y 

x = 0 

 y = 5 = 1 (0, 1)

x y

0 x → − , y → 0+. 

 x 

x → , y → .

  (x) = ax a > 0 a  0

y = 5x

(−, )

(0, )

 y = 2−x −3  x  3

  5bs cª‡kœi mgvavb   

y = (x) = 2−x 

 x −3 3 y

x −3 −2 −1 0 1 2 3 

y 8 4 2 1 0.5 0.25 0.125 

x XOX YOY x-

5 = 1 y- 5

= 1 (x, y)

y = (x)





 

−3, 8 Y 

(−2, 4) 

(−1, 2) 

0, 1 1,05 (2, 25 
(3, 125 

X −3 −2 −1 O 1 2 3 X 
Y 

5 1

x

x = 0

y = 2−0 = 
1

20 = 
1

1
 = 1 (0, 1)

x

[−3, 3]

 = [ ]
1

8
 8  

 

y =  (x) = 2−x 

  y = 2−x 

  log2y = −x 

  x = − log2y 

 x = log2y
−1 

   x = log2 

1

y
 

 f−1 : y → x x = log2 
1

y
 

 f−1 : y → log2 
1

y
 

 y x 

f−1 : x → log2  
1

x
 

  f−1 (x) = log2 
1

x
 

 y = 
2x + 1

x − 1

x y

  6bs cª‡kœi mgvavb   

y = (x) = 
2x + 1

x − 1
 

 (x) x y

x −2 −1 0 0.5 1 1.5 2 3 4 5 

y 1 0.5 −1 −4 8 5 35 3 275 

x XOX y-

YOY x- 5 = 1 y-

2 = 1

(x, y)

y = (x)

Y 

Y 

X X O 
(0, −1) 

−2, 1 

(15, 8) 

(2, 5) 
(3, 35) 

(4, 3) 

(5, 275) 

x 5 1

2 1

−1, 0.5 

(0.5, −4) 

 x = 1

D =  R  − {1}  

y = (x) = 
2x + 1

x − 1
 

 y = 
2x + 1

x − 1
 

  y(x − 1) = 2x + 1 

 yx − 2x + y + 1 

 x(y − 2) = y + 1 

  x = 
y + 1

y − 2
 

 −1  y → x x = 
y + 1

y − 2
 

  −1  y → 
y + 1

y − 2
 

 y x −1  x → 
x + 1

x − 2
 

   −1 (x) = 
x + 1

x − 2
; x  2 

 y = ln 
5 + x

5 − x

 7bs cª‡kœi mgvavb   

x = 5

5 + x

5 − x
 < 0





y = (x) = ln 
5 + x

5 − x
 

 

 
5 + x

5 − x
 > 0 (i) 5 + x > 0 5 − x > 0

(ii) 5 + x < 0 5 − x < 0

(i) x > −5 − x > − 5 

  x > −5 x < 5 

  = {x : −5 < x} {x : x < 5} 

  = (−5, )  (− , 5) = (−5, 5) 

 (ii) x < −5 −x < −5 

  x < − 5 x > 5 

   {x : x < −5}  (x : x > 5} =  

 

D = (i) (ii) (−5, 5)   = (−5, 5) 

y = (x) = ln 
5 + x

5 − x
 

 ey = 
5 + x

5 − x
 

 5 + x = 5ey − xey 

 x(1 + ey) = 5(ey − 1) 

 x = 
5(ey − 1)

ey + 1
 

 y x

 R =  R  

 −1 : y → x x = 
5(ey − 1)

ey + 1
 

 −1 : y → 
5(ey − 1)

ey + 1
 

 y x

−1 : x → 
5(ex − 1)

ex + 1
 

  −1(x) = 
5(ex − 1)

ex + 1
 

 

 D−1 =  R  R
−1 = (−5, 5) (Ans.) 

 

 (x) = e−x

  8bs cª‡kœi mgvavb   

y = (x) = e−x 

 x y

x 2 1 0 −1 −2 −3 −4 

y 014 036 1 271 74 2008 546 

X XOX

Y YOY X- 5 = 1

Y- 1 = 1 (x, y)

y = (x)

 (−4, 546) 

(−3, 2008) 

(−2, 74) 

(0, 1) 
(−1,271) (1, 36) (2, 14) 

X X 
Y 

Y 

1 O −1 −3 −4 

X 5 1

Y 1 1

 

x (x)

 D =  R  

 x +  (x)

x (x)

 R = (0, ) 

 y = e−x 

 logey = −x 

 x = −logey 

 x = logey
−1

 

 x = loge 
1

y
  

 −1 : y → x x = loge 
1

y
  

 −1 : y → loge 
1

y
  

 y x

−1 : x → loge 
1

x
 

  −1(x) = loge 
1

x
 



logkp

y − z
 = 

logkq

z − x
 = 

logkr

x − y





pqr = 1

py + z.qz + x.rx + y = 1

py2
 + yz + z

2
.qz2

 + zx + x
2
.rx2

 + xy + y
2
 = 1

  9bs cª‡kœi mgvavb   
logkp

y − z
 = 

logkq

z − x
 = 

logkr

x − y
 = c 

  logkp = c(y − z) ..........(i) 

      logkq = c(z − x)  ........... (ii) 

       logkr = c(x − y)  ........... (iii) 

 (i), (ii) (iii)

logkp + logkq + logkr = c(y − z + z − x + x − y) 

  logkpqr = c.0 = 0 = logk1 

  pqr = 1  

 (i), (ii)  (iii) (y + z), (z + x) (x + y)

(y + z)logkp + (z + x)logkq + (x + y)logkr = 

 c {(y + z)(y − z) + (z + x)(z − x) + (x + y)(x − y)} 

  logkp
(y + z) + logkq

(z + x)  + logkr
(x + y) =  

c{y2 − z2 + z2 − x2 + x2 − y2} 

  logk(p
y + z.qz + x.rx + y) = c.0 = 0 = logk1 

  py + z.qz + x.rx + y = 1  

(i), (ii) (iii) (y2 + yz + z2), (z2 + zx + x2) (x2 + 

xy + y2)

(y2 + yz + z2)logkp + (z2 + zx + x2)logkq +  

(x2 + xy + y2)logkr = c {(y −z)(y2 + yz + z2) +  

(z − x)(z2 + zx + x2) + (x − y)(x2 + xy + y2)} 

  logkp
(y2

 + yz + z
2
) + logkq

(z2
 + zx + x

2
) + logkr

(x2
 + xy + y

2
) 

= c{y
3
 − z3 + z3 − x3 + x3 − y3} 

  log k(p
y2

 + yz + z
2
.qz2 + zx + x

2
.rz2 + xy + y

2
) = c.0 = 0 = logk1 

  py2
 + yz + z

2
.q z2 + zx + x

2
.rz2 + xy + y

2
 = 1

 y = 1 − 2 − x

-

  10bs cª‡kœi mgvavb   

 y = 1 − 2−x

x

 D =  

 y = 1 − 2−x

  2−x = 1 − y 

  − x = log
2
(1 − y) 

  x = log
2
(1 − y)−1 

  x = log
2



1

1 − y
 

 

 
1

1 − y
 > 0 1 − y > 0

 1 > y 

   y < 1 

  R = (− , 1) 

y = 1 − 2−x 

 x y

x −3 −2 −1 0 1 2 

y −7 −3 −1 0 0.5 0.75 

x- 4 1

y- 4 1

D = 

R = (−,1)

y = 1 − 2−x = (x) 

 2−x = 1 − y 

 − x = log2(1 − y) 

 x = log2



1

1 − y
 

  y = (x) 
−1(y) = x 

   
−1(y) = log2



1

1 − y
 

   
−1(x) = log2



1

1 − x
 

  
−1(x) = log2



1

1 − x
 

 x1 , x2  

   
−1(x1) = log2



1

1 − x1

 





  
−1(x2) = log2



1

1 − x2
 

  
−1 (x1) =  

−1(x2) 

  log2



1

1 − x1
 = log2



1

1 − x2
 

  
1

1 − x1

 = 
1

1 − x2
 

  1 − x1 = 1 − x2 

   − x1 = −x2 

       x1 = x2

 
−1(x1) =  

−1(x2) x1 = x2

  
−1(x) = log2



1

1 − x
-

 a, b, c  ; b = (1 + 3

1

3
 + 3

2

3
)

logka

b − c
 = 

logkb

c − a
 = 

logkc

a − b

logalogaloga
( )aa

a
b

 = b

b3 − 3b2 − 6b − 4 = 0

a
a
.b

b
.c

c

  11bs cª‡kœi mgvavb   

= logalogalogaa
a
a
b

= logalogaa
a
b

logaa 

  = logalogaa
a
b

.1 = logaa
b

logaa 

  = logaa
b.1 = blogaa = b.1 = b = 

logalogaloga
( )aa

a
b

 = b

b = 1 + 3

1

3
 + 3

2

3

   b − 1 = 3

1

3
 + 3

2

3
 .................. (i) 

   (b − 1)
3
 = 





3

1

3
 + 3

2

3
3

 

   b
3
− 1− 3b

2
 + 3b  =  





3

1

3

3

 + 





3

2

3
 
3

 + 3.3

1

3
.3

2

3





3

1

3
 + 3

2

3
 

   b
3
−1−3b

2
 + 3b = 3 + 3

2
 + 3.3

1
.(b −1)  [(i)

   b
3
 − 3b

2
 + 3b − 1 = 12 + 9b − 9 

   b
3
 − 3b

2
 + 3b − 1 − 12 − 9b + 9 = 0 

   b
3
 − 3b

2
 − 6b − 4 = 0   

logka

b − c
 = 

logkb

c − a
 = 

logkc

a − b
 = p

logka = p(b − c) .......... (i) 

  logkb = p(c − a) .......... (ii) 

  logkc = p(a − b) .......... (iii) 

 (i)  a + (ii)  b + (iii)  c

a logka + b logkb + c logkc = p{a(b − c) + b(c − a) + c(a − b)} 

  logka
a + logkb

b + logkc
c = p (ab − ca + bc − ab + ca − bc) 

  logk( )a
a
.bb.cc  = p.0 = 0 = logk1 

  aa.bb.cc = 1 (Ans.) 

 a, b, c > 0 a, b, c  1

loga(abc) = x  a = ?

1

 loga(abc)
 + 

1

 logb(abc)
 + 

1

 logc(abc)
 = 1

p = loga(bc), q = logb(ca) r = logc(ab)

1

1 + p
 + 

1

1 + q
 + 

1

1 + r
 = 1

  12bs cª‡kœi mgvavb   

loga(abc) = x 

   a
x
 = abc 

   
a

x

a
 = bc 

   ax − 1 = bc 

   a = (bc)

1

x − 1 

a = (abc)

1

x

logb(abc) = y logc(abc) = z 

  b = (abc)

1

y
c = (abc)

1

z
 

  abc = (abc)

1

x
.(abc)

1

y
.(abc)

1

z
 

  (abc)
1
 = (abc)

1

x
 + 

1

y
 + 

1

z
 

  
1

x
 + 

1

y
 + 

1

z
 = 1 

  
1

loga(abc)
 + 

1

logb(abc)
 + 

1

logc(abc)
 = 1  

p = loga(bc), q = logb(ca)  r = logc(ab) 

  1 + p = logaa + loga(bc) = loga(abc) 

 1 + q = logbb + logb(ca) = logb(abc) 

 1 + r = logcc + logc(ab) = logc(abc) 

 

1

loga(abc)
 + 

1

logb(abc)
 + 

1

logc(abc)
 = 1 

  
1

1 + p
 + 

1

1 + q
 + 

1

1 + r
 = 1 

 

 (x) = 
2x + 1

x −1

y = ln 
5 + x

5 − x

  13bs cª‡kœi mgvavb   





(x) = 
2x + 1

x − 1
−

x − 1 = 0 x = 1

  =  − {1} 

 y = 
2x + 1

x − 1

   2x + 1 = xy − y 

   2x − xy = −1 − y 

   x(2 − y) = −(1 + y) 

   x = 
−(y + 1)

−(y − 2)
 

   x = 
y + 1

y − 2
 ............... (i) 

 (i) y = 2 x 

   =  − {2} 

  =  − {1},  =  − {2} (Ans.)

(−1(x)) = x 

 (y) = x .......... (i)  −1(x) = y] 

 (x) = 
2x + 1

x − 1
 

  (y) = 
2y + 1

y − 1
 

  x = 
2y + 1

y − 1
 

  2y + 1 = xy − x 

  2y − xy = −1− x 

  y (2 − x) = −(1 + x) 

  y = 
−(x + 1)

−(x − 2)
 

  y = 
x + 1

x − 2
 

  −1(x) = 
x + 1

x − 2
 

 x − 2 = 0  x = 2 

  
−1 =  − {2} (Ans.) 

 y = 
x + 1

x − 2
 

   xy − 2y = x + 1 

   xy − x = 2y + 1 

   x(y − 1) = 2y + 1 

  x =  
2y + 1

y − 1
 

 y = 1 x

  
−1 =  − {1} (Ans.)

 

5 + x

5 − x
 > 0 

 (i) 5 + x > 0 5 − x >0

(ii) 5 + x<0 5 − x<0

 x > −5 5 > x 

  −5 < x  x < 5 

   = {x : −5 < x}  {x : x < 5} 

  = {−5, }  {, 5} 

  = {−5, 5} 

 (ii)  x < −5 5 < x 

  x < −5 x > 5 

   = {x : x < −5} {x : x < 5} 

  =  

  D  = (i) (ii)

  = {−5, 5}   

  = {−5, 5} 

 y = ln 
5 + x

5 − x
 

   ey = 
5 + x

5 − x
 

   xey + x = 5ey − 5 

   x = 
5 (ey − 1)

ey + 1
 

 y x

 R =  



logk1 + x

 logkx
 = 2

x2 − x − 1 = 0

x = 
1 + 5

2

x = 
1 + 5

2
 log 2

  14 bs cª‡kœi mgvavb   
logk(1 + x)

 logkx
 = 2 

   logk(1 + x) = 2logkx 

   logk(1 + x) = logkx
2 

   1 + x = x2 

   x2 − x − 1 = 0  (  

x2 − x − 1 = 0

  (x)2 − 2.x.
1

2
 + ( )

1

2

2

 − 
1

4
 − 1 = 0  

  ( )x − 
1

2

2

 = 
5

4
 = 



5

2

2

 

  x − 
1

2
 =  

5

2
 

 x − 
1

2
 = 

5

2
 x − 

1

2
 = − 

5

2
 

  x = 
5

2
 + 

1

2
    x = − 

5

2
 + 

1

2
 

  x = 
1 + 5

2
   x = − 

− 5 + 1

2
 = 

−( 5 − 1)

2
 

 x = 
−( 5 − 1)

2

x logx





 x = 
1 + 5

2
   

logk(1 + x)

 logkx
 = 2 

 k = 2   [ = 2] 

 = 
logk(1 + x)

logkx
 = 

log2(1 + x)

log2x
 

  = 
log210  log10 (1 + x)

log
2
10  log10x

 = 
log(1 + x)

logx
 

  = 

log 



1 + 

1 + 5

2

log 



1 + 5

2

 = 
log 2.618

log 1.618
 = 2.000006 

  = 2 

 a3 − x b5x = a5 + xb3x

x = 0 2logka = 0

(1 + x)logka = xlogkb

xlogk( )
b

a
 = logka

  15bs cª‡kœi mgvavb   
a3 − x b5x = a5 + x b3x

  a3 − 0b5.0 = a5 + 0b3.0     [ x = 0] 

  a3b0 = a5b0 

  a3 = a5 

  
a5

a3 = 1 

  a2 = 1 

  logka
2 = logk1 

   2logka = 0       

a3 − x b5x = a5 + x b3x

  
b5x

b3x = 
a5 + x

a3 − x 

  b2x = a2 + 2x 

  (bx)2 = (a1 + x)2 

  bx = a1 + x 

  logkb
x
 = logka

1 + x 

  xlogkb = (1 + x) logka 

  (1 + x)logka = xlogkb  

b2x = a2 + 2x

  b2x = a2x.a2 

  
b2x

a2x = a2 

  ( )
b

a

2x

  = a2 

  logk( )
b

a

2x
 = logka

2 

  2x logk( )
b

a
 = 2 logka 

  xlogk ( )
b

a
 = logka  

 x = 1 + logabc, y = 1 + logbca  z = 1 + logcab

a = (abc)

1

x

xyz = xy + yz + zx

ax − 3.by − 3.cz − 3 = 1

  16bs cª‡kœi mgvavb   

x = 1 + logabc 

  x = logaa + logabc 

  x = logaabc 

  ax = abc 

  a = (abc)

1

x
    

a = (abc)

1

x
 .............. (i)

   b = (abc)

1

y
 .............. (ii) 

 c = (abc)

1

z
 .............. (iii) 

 (i), (ii)  (iii)

abc = (abc)

1

x
.(abc)

1

y
.(abc)

1

z
 

  (abc)1 = (abc)

1

x
 + 

1

y
 + 

1

z
 

  1 = 
1

x
 + 

1

y
 + 

1

z
 

  1 = 
xy + yz + zx

xyz
 

  xyz = xy + yz + zx

x = 1 + logabc

  x − 1 = logabc 

  ax − 1 = bc  ................ (i) 

 y = 1 + logbca

  y − 1 = logbca 

  by  − 1 = ca ................ (ii) 

 cz − 1 = ab ...... (iii) 

 (i), (ii)  (iii) 

ax − 1.by − 1.cz − 1 = bc.ab.ca 

  ax −1.by −1.cz −1 = a2b2c2  

  
ax − 1

a2  . 
by − 1

b2  . 
cz − 1

c2  = 1 

  ax − 3.by − 3.cz − 3 = 1

 y = 2

x

2

−3  x  3

x y





  17bs cª‡kœi mgvavb   

y = (x) = 2

x

2
 

 x y-

x −3 −2 −1 0 1 2 3 

y 0.35 0.5 0.70 1 1.41 2 2.82 

x XOX y-

 YOY x- 4 1 y

10  1 (x, y)

y = (x)

y = 2

x

2
 

 y = (x) = 2

x

2
 

 x y = (x)

D =  

 

(x) = y  

  −1(y) = x .......... (i) 

 y = 2

x

2
 

  log2y = 
x

2
 

  x = 2log2y  .......... (ii) 

 

y- x-

  R = {xR : x > 0} 

 p2 + q2 = 9pq 

log(p2 + q2) = 2 log3 + logp + logq.

log(p4 + q4) = log 79 + 2 (logp + 

logq)

2log(p − q) = log7 + logp + logq

  18bs cª‡kœi mgvavb   

p2 + q2 = 9pq

log

log (p2 + q2) = log 9pq 

   = log9 + logp + logq 

   = log32 + logp + logq 

  log(p2 + q2) = 2log3 + logp + logq

p2 + q2 = 9pq

  (p2 + q2)2 = (9pq)2

p4 + q4 + 2p2q2 = 81p2q2

 p4 + q4 = 79p2q2

log (p4 + q4) = log(79 p2q2) log

= log 79 + log (pq)2

= log79 + 2log(pq) 

  log (p4 + q4) = log79 + 2(logp + logq) 

p2 + q2 = 9pq

  p2 − 2pq + q2 = 9pq − 2pq 

 (p − q)2 = 7pq 

  log(p − q)2 = log7pq   log

2log (p − q) = log7 + logpq 

 2log (p − q) = log7 + logp + logq 


logkp

y − z
 = 

logkq

z − x
 = 

logkr

x − y

pqr = 1

py + z. qz + x. yx + y = 1

py
2
 + yz + z

2 
 qz

2
 + zx + x

2 
 rx

2
 + xy + y

2
 = 1 

  19bs cª‡kœi mgvavb   
logkp

y − z
 = 

logkq

z − x
 = 

logkr

x − y
 = T 

 logkp = T(y − z) ................. (i) 

  logkq = T (z − x) ................. (ii) 

  logkr = T (x − y) .................. (iii) 

 (i), (ii) (iii) 

logkp + logkq + logkr = T (y − z + z − x + x − y) 

 logk (pqr) = T  0 





 logk (pqr) = 0 

 logk (pqr) = logk1 

  pqr = 1 

logkp = T(y − z) 

p = kT(y − z) 

 py + z = kT(y − z) (y + z) 

   py + z = kT(y
2
 − z

2
) ......... (i) 

  qz + x = kT(z
2
 − x

2
) ................(ii) 

 rx + y = kT(x
2
 − y

2
) ................. (iii) 

  py + z.qz + x.rx + y = kT(y
2
 − z

2
 + z

2
 − x

2
 + x

2
 − y

2
) 

  = kT.O = k0 = 1 

  py + z.qz + x.rx + y = 1

log
k
p = T(y − z)

 p = kT(y − z)

py
2
 + yz +z

2
 = kT(y − z) (y

2
 + yz + z

2
) 

  py2 + yz + z2
 = kT(y3 − z3) .............. (i) 

 qz
2
 + zx + x

2
 = kT(z

3
 − x

3
) ............ (ii) 

 rx
2
 + xy + y

2
 = kT(z

3
 − x

3
) ..................... (iii) 

(i), (ii) (iii)

py
2
 + yz + z

2
.qz

2
 +zx + x

2
. rx

2
 + xy + y

2
 = kT(y

3
 − z

3
 + z

3
 − x

3
 + x

3
 − y

3) 

  = kT.0 = k0 = 1 

  py
2
 + yz + z

2
.qz

2
 +zx + x

2
. rx

2
 + xy + y

2
 = 1 

 p = xa, q = xb, r = xc a + b + c = 0 

(pqr)2





p

q−1

a2 + ab + b2

  



q

r−1

b2 + bc + c2 

 





r

q−1

c2 + ca + a2

 = 1

 
1

1 + p + q−1 + 
1

1 + q + r
 − 

1

1 + r + p−1 = 1

  20bs cª‡kœi mgvavb   

p = xa, q = xb, r = xc a + b + c = 0 

 (pqr)2 = (xa.xb.xc)2 = (xa + b + c)2 = (x0)2 = (1)2 = 1 

  (pqr)2 = 1 (Ans.) 

 = 



p

q−1

 a2 + ab + b2

  



q

r−1

b2 + bc + c2 

 



r

q−1

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(a3 − b3)  x(b3 − c3)  x(c3 − a3) 

  = xa3 − b3 + b3 − c3 + c3 − a3
 

  = x0 = 1 = 

 



p

q−1

a2 + ab + b2

 



q

r−1

b2 + bc + c2 

 



r

q−1

c2 + ca + a2

 = 1 

 

1

1 + p + q−1 + 
1

1 + q + r−1 + 
1

1 + r + p−1 

 = 
1

1 + xa + x−b + 
1

1 + xb + x−c + 
1

1 + xc + x−a 

 = 
1

xb + x−c + 1
 + 

1

xc + x−a + 1
 + 

1

xa + x−b + 1
 

 = 
1

xb + 
1

xc + 1

 + 
1

xc + x−a + 1
 + 

1

xa + x−b + 1
 

 = 
xc

1 + xc + xb + c + 
1

1 + xc + xb + c + 
1

xa + 
1

xb + 1

    [a + b + c = 0 

 b + c = − a] 

 = 
xc

1 + xc + xb + c + 
1

1 + xc + xb + c + 
xb

xa+b + xb + 1
 

 = 
xc

1 + xc + bb + c + 
1

1 + xc + bb + c + 
xb

x−c + xb + 1
 

 = 
xc

1 + xc + bb + c + 
1

1 + xc + bb + c + 
xb

1

xc + xb + 1

 

 = 
xc

1 + xc + bb + c + 
1

1 + xc + bb + c + 
xb.xc

1 + xc + bb + c 

 = 
xc + 1 + xb + c

1 + xc + xb + c = 
1 + xc + xb + c

1 + xc + xb + c =1 

  
1

1 + p + q−1 + 
1

1 + q + r−1 + 
1

1 + r + p−1 = 1

 f(x) = log (1 + x) − 2log(x)

logaxm = mlogax

f(x) = 0 x = 
1 + 5

2

D R

  21bs cª‡kœi mgvavb   

log ax = p 

 x = ap

xm = amp 

logaxm = logaamp 

 logaxm = mp  logaa 

 logaxm = mp 

  logaxm = mlogax

(x) = log(1 + x) − 2log(x)

 = log (1 + x) − logx2 

  = log 
1 + x

x2  

 (x) = 0

log ( )
1 + x

x2  = 0 = log1 

 
1 + x

x2  = 1 

 x2 = 1 + x 

 x2 − x − 1 = 0 

 x2 − 2x.
1

2
 + 

1

4
 − 1 − 

1

4
 = 0 

 ( )x − 
1

2

2

 = 
5

4
 





 x − 
1

2
 = 

5

2

 x = 
5

2
 + 

1

2
 = 

1 + 5

2
 

(x) = log(1 + x) − 2 log(x)

log (1 + x) 1 + x > 0 x > −1

logx x > 0

 f(x) = log (1 + x) − 2log(x) x > 0

Df = {x  R : x  0} (Ans.) 

  (x) = log 
1 + x

x2 R = (0, ) (Ans.) 

 y = 3x
log (1 + y)

logy
 = 2 

y = 3x

y = 3x

y

  22bs cª‡kœi mgvavb   

y = 3x 

 x - y

=   R  (Ans.) 

y = 3x 

 logy = log3x 

logy = x log3 

  x = 
log y

log3
 

 y- x

 = {x : x   R  x > 0} (Ans.) 

x (x) = 3x 

0 3.5 x  y

x 0 0.5 1 1.5 2 2.5 3 3.5 

y 1 1.73 3 5.19 9 15.6 27 46.8 

X YOY Y X-

10 = 1 Y- 1

1 (x, y)

y = (x) = 3x

 Y 

X 35 3 2.5 2 1.5 1 0.5 0 

(0, 1) 
(05, 173) 

(1, 3) 

(15, 519) 

(25, 156) 

(3, 27) 

(2, 9) 

(35, 468) 

 

log (1 + y)

log y
 = 2

 log (1 + y) = 2 log y 

 log (1 + y) = log y2 

 1 + y = y2

y2 − y − 1= 0 

 4y2 − 4y + 1 − 5 = 0 

 (2y − 1)2 = 5 

 2y − 1 =  5 

  y = 
1  5

2
 

 y logy 

 y

y = 
1 + 5

2
 

  y 

 f(x) = − 5−x + 1, x  R  

3a

3b = 
1

3b − a a, b  N   , a < b

f(x) log ( )
a

b

 

  23bs cª‡kœi mgvavb   
3a

3b = 
1

3b − a 

3a

3b = 
1

3b.3−a = 
1

3b − a 

  

f(x) = −5−x + 1

 y = f(x) = −5−x + 1





5−x = 1 − y

log5−x = log(1 − y) log

 − xlog5 = log(1 − y) 

− 1 = 
log(1 − y)

log5
 

x = − 
log(1 − y)

log5
 

  f−1(y) = − 
log(1 − y)

log5
 

 y x

f−1(x) = − 
log(1 − x)

log5
 (Ans.) 

f(x) = −5−x + 1

 y = f(x) = −5−x + 1

x  y

x −1 0 1 2 3 

y −4 0 0.8 0.96 0992 

Y 

x x 

(0, 0) 

(−1, −4) 

(1, 0.8) 
(2, 0.96) 

(3, 0.992) 

Y 

X-

5 1

Y 5

1

x y  

1 1 x → , y →  y → 

1 x y

−   x → − , y → 

−  

Dr (−,); Rr = (− , 1)  (Ans.) 

m„Rbkxj cÖkœe¨vsK DËimn 


(i) x2 − 5x + 6 = 0 

 (ii) 5x + 52−x = 26 

 (iii) 
logk

(3 + x)

(logkx)
 

(i) 

(ii) 

(iii) x = 
1 + 13

2

1;  0, 2


ab logk (ab)

a + b
  = 

bc logk(bc)

b + c
 = 

ca logk
 (ca)

c + a
 = m 

logk (ab) logk (bc) 

cc = km

aa = bb = cc

m(a + b)

ab
, 

m(b + c)

bc
 

 ax = b, by = c cz = a. 

a = 3 b = 81 x 

xyz 

x

1

a = y

1

b = c

1

c a + b 

+ c = 0  

4; 1 

 log4 x = a log2y = b

x y

xy
x

y
 2

xy = 128
x

y
 = 4 a b

22a, 2b; xy = 22a + b, 
x

y
 = 22a-b;  

9

4
 , 

5

2

 y = logex

x y

ex



logka

b − c
 = 

logkb

c − a
 = 

logkc

a − b
 

abc

aa.bb.cc = 1

a(b + c).b(c + a).c(a + b) = 1

1 





Aa¨vq mgwš^Z m„Rbkxj cÖkœ I mgvavb 

 P = 
xa

xb , Q = 
xb

xc R = 
xc

xa. 

Q = 1 b = c.

Pa + b − c . Qb + c − a. Rc + a − b = 1.

 (a2 + ab + b2) logkP + (b2 + bc + c2) logkQ + (c2 

+ ca + a2) logkR = 0.  

  30bs cª‡kœi mgvavb   

Q = 
xb

xc = xb–c 

 Q = 1 

1 = xb–c 

 x = xb–c 

 0 = b – c 

 b = c 

pa+b–c . Qb+c–a . Rc+a–b  

 = ( )
xa

xb

a+b–c 

( )
xb

xc

b+c–a

  ( )
xc

xa

c+a–b

  

 = (xa–b)a+b–c . (xb–c)b+c–a . (xc–a)c+a–b  

 = xa2+ab–ac–ab–b2+bc . xb2+bc–ab–bc–c2+ac . xc2+ac–bc–ac–a2+ab 

 = xa2–ac–b2+bc . xb2–ab–c2+ac . xc2–bc–a2+ab 

 = x = 1 

  pa+b–c . Qb+c–a . Rc+a–b =1 

(a2 + ab + b2) logkP + (b2 + bc + c2) logkQ + (c2 + ca + a2) logkR 

= (a2 + ab + b2) logk 
xa

xb + (b2 + bc + c2) logk 
xb

xc +              (c2 + ca 

+ a2) logk 
xc

xa 

= (a2 + ab + b2) logkxa–b + (b2 + bc + c2) logkxb–c +           (c2 + ca 

+ a2) logkxc–a 

= (a – b) (a2 + ab + b2) logkx + (b2 + bc + c2) (b – c) logkx + (c2 + 

ca + a2) (c – a) logkx 

= (a3 – b3) logkx + (b3 – c3) logkx + (c3 – a3) logkx 

= (a3 – b3 + b3 – c3 + c3 – a3) logkx 

= 0.logkx 

= 0 

 (a2 + ab + b2) logkP + (b2 + bc + c2) logkQ + (c2 + ca + a2) 

logkR = 0

 a = xyp − 1, b = xyq − 1 C = xyr − 1 

aq−r 

aq − rbr − pcp − q = 1

(q − r) loga + (r − p) logb + (p − q) 

logc

  31bs cª‡kœi mgvavb   

a = xyp − 1

   aq−r = (xyp − 1)q−r = xq − r.ypq − q − pr + r (Ans.) 

 = aq − rbr − pcp − q 

 = (xyp − 1)q − r.(xyq − 1)r − p.(xyr − 1)p − q ................. (i) 

 = xq − r.(yp − 1)q − r.xr − p.(yq − 1)r  −p.(xp − q)(yr − 1)p − q 

 = xq − r + r − p + p − q.ypq − q − rp + r.yqr − r − pq + p.yrp − p − qr + q 

 = x0.ypq−q−rp + r + qr−r−pq + p + rp−p−qr + q 

 = x0.y0 = 1.1 = 1 = 

 xa − r br − pCp − q = 1  

(q − r) loga + (r − p) logb + (p − q) logc 

 = (q − r) logxyp −1 + (r − p)logxyq −1 + (p − q)logxyr −1 

 = log(xyp −1)q − r + log(xyq −1)r − p + log(xyr −1)p − q 

 = log{(xyp − 1)q − r.(xyq −1)r − p.(xyr −1)p − q} 

 = log1 [(i)

= 0 (Ans.) 

 x = logay  a > 0, a 1















2

1

x

x
2
 − y

2

x + y

x

x − y

y = 2

1

3
 + 2

− 
1

3
2y3 − 6y − 5 = 0

x
log10(1 + x)

log10x
 = 2

  32bs cª‡kœi mgvavb   















2

1

x

x
2
 − y

2

x + y

x

x − y

 = 













2

1

x

(x − y) (x + y)

(x + y)

x

x − y

 

 = 





2

1

x

(x − y)x

x − y
 = 





2

1

x
x

 = 21 = 2 (Ans.) 

y = 2

1

3
 + 2

− 
1

3
........................ (i) 

  y3 = 





2

1

3
 + 2

− 
1

3
3

    

  y3 = 





2

1

3
3

 + 





2
− 

1

3
3

 + 3.2

1

3
.2

− 
1

3





2

1

3
 + 2

− 
1

3
 

  y3 = 2 + 2−1 + 3.20.y   [(i)

 y3 = 2 + 
1

2
 + 3y 





  2y3 = 4 + 1 + 6y 

  2y3 − 6y − 5 = 0   

log10(1 + x)

log10x
 = 2 

  2log10x = log10(1 + x) 

  log10x
2 = log10(1 + x) 

  x2 = 1 + x 

  x2 − x − 1 = 0 

  x = 
−(−1)  (−1)2 − 4.1.(−1)

2.1
 = 

1  1 + 4

2
 

  = 
1  5

2
 

 log10x > 0 

  x = 
1  5

2
  (Ans.) 

 a  0, m, n  Z

(am)
n

 = amn

(am)
n

 = amn, m < 0 n < 0

bc
x

b

c

x

c

b

  

ca
x

c

a

x

a

c

  

ab
x

a

b

x

b

a

 logk 

x − x2−1

x + x2−1
 = 2logk(x − x2−1)

  33bs cª‡kœi mgvavb   

m < 0 n < 0 

 m = − q n = − r, q, r  

 = (am)n = (a−q)−r 

  = 
1

(a−q)r = 
1





1

aq

r = 
1

a

1

qr

 

  = aqr = a(−q)(−r) = amn = 

 (am)n = amn  

=

bc
x

b

c

x

c

b

  

ca
x

c

a

x

a

c

  

ab
x

a

b

x

b

a

 

  = 






x

b

c

1

bc







x

c

b

1

bc

  






x

c

a

1

ca







x

a

c

1

ca

  






x

a

b

1

ab







x

b

a

1

ab

 

  = 
x

1

c2

x

1

b2

  
x

1

a2

x

1

c2

  
x

1

b2

x

1

a2

 = 1 (Ans.) 

= logk 

x − x2 − 1

x + x2 − 1
 

  = logk 

(x − x2 − 1)(x − x2 − 1)

(x + x2 − 1)(x − x2 − 1)
 

  = logk 

(x − x2 − 1)2

x2 − ( x2 − 1)2
 = logk 

(x − x2 − 1)2

x2 − x2 + 1
 

  = logk (x − x2 − 1)2 = 2logk (x − x2 − 1) 

  =

 (x) = ln(x − 4)

(x) 

(x) 

  34bs cª‡kœi mgvavb   

(x) = ln (x − 4) 

 y = (x) = ln (x − 4) 

  y = (x) y = ln (x − 4) 

  x = −1(y)  ey = x − 4   ....... (i) 

    x = ey + 4   ........ (ii) 

 (i) (ii) −1(y) = ey + 4 

  −1(x) = ex + 4 

 x − 4 > 0 

  x > 4 

  {x  : x > 4} 

 = (4, ) 

 
O 

x > 4 

 = (4, ) 

 x = ey + 4 y x

 = . 

y = (x) = ln(x − 4) 

 x y

x 4 4.5 5 6 7 8 10 

y −  −0.693 0 0.693 1.09 1.39 1.79 





XOX x- YOY y

O x- 2 1 y

10 1 (x, y)

 A = ( )xb

xc

b + c

  ( )xc

xa

c + a

  ( )xa

xb

a + b

 

  B = a2 − 3

2

3 − 3

2

3 + 2 a  0 

  P = loga(bc), q = logb(ca), r = logc(ab)

A = 1  

B = 0 3a3 + 9a = 8

1

p + 1
 + 

1

q + 1
 + 

1

r + 1
 = 1

  35bs cª‡kœi mgvavb   

B = a2 − 3

2

3 − 3
−

2

3 + 2 B = 0 

 a2 + 2 + 3

2

3 − 3
−

2

3 = 0 

 a2 + 2 = 3

2

3 + 3
−

2

3 

 a2 = ( )3

1

3

2

 + ( )3
−

1

3

2

 − 2 

 a2 = ( )3

1

3

2

 + ( )3
−

1

3

2

 − 23

1

3 3
−

1

3  [ ]3

1

3. 3
−

1

3 = 3 = 1  

a2 = ( )3

1

3 − 3
−

1

3

2

 

 a = 3

1

3 − 3
−

1

3 

 a  0

a3 ( )3

1

3 − 3
−

1

3

3

  

a3 = ( )3

1

3

3

 − ( )3
−

1

3

3

 − 3.3

1

3.3
− 

1

3 ( )3

1

3 − 3
−

1

3  

[ (a − b)3 = a3 − b3 − 3ab (a − b)] 

 a3 = 3 − 3−1 − 3.30.a 

 [ 3

1

3 .3
− 

1

3 = 3

1

3
 − 

1

3 = 3 3

1

3 −3
− 

1

3 = a] 

 a3 = 3 − 
1

3
 − 3a 

 a3 + 3a = 
8

3
 

  3a3 + 9a = 8

 a > 0 x = 
3

a + b + 
3

a − b a = b3

log10 [ ]98 + x2 − 12x + 36  = 2

a2 − b2 = c3 x3 − 3cx − 2a = 0

( )
a

b

3

 + 
3

( )
b

a

2

 = a + 
1

3
b

  36bs cª‡kœi mgvavb   

log10[ ]98 + x2 − 12x + 36  = 2 

[ ]98 + x2 − 12x + 36  = 102 [ logax = b x = ab] 

 98 + x2 − 12x + 36 = 100 

 x2 − 12x + 36 = 2 

 x2 − 12x + 36 = 4 

x2 − 12x + 32 = 0 

x(x − 8) − 4(x − 8) = 0 

  (x − 4) (x − 8) = 0 

 x = 4 8 

 x = 4 8 

a2 − b2 = c3 x = 
3

a + b + 
3

a − b 

 = x3 − 3cx − 2a 

 = ( )3
a + b + 

3
a − b

3

 + 3.c ( )3
a + b + 

3
a − b  − 2a 

[ ] x = 
3

a + b + 
3

(a − b)  

 = ( )3
a + b

3

 + 3.
3

a + b.
3

a − b( )3
a + b + 

3
a − b  

 + ( )3
a − b

3

−3.c( )3
a + b + 

3
a − b  − 2a 

 = a + b + 3. 
3

a2 − b2. x + a − b − 3cx − 2a 

 = 2a + 3 
3

c3.x − 3cx − 2a  = 3cx − 3cx = 0 = 

 x3 − 3cx − 2a = 0

( )
a

b

2
 + 

3

( )
a

b

2
 = a + 

1

3
b

 

 = ( )
a

b

3

 + 
3

( )
b

a

2

  = 
a3

b3 + 
3 b2

a2 = a3. 
1

b3
 + 

3 b2

b3 



 a = b3

a2 = b3
 

  = 
a a

a
 + 

3 1

b
 = a + 

1

3
b

 = 

 ( )
a

b

3

 + 
3

( )
b

a

2

 = a + 
1

3
b

 


loge(1 + x)

logex
 = 2





x 

a3 − x b5x = a5 + x b3x 

x loge( )
b

a
 = logea

  37bs cª‡kœi mgvavb   
loge(1 + x)

logex
 = 2 

 2logex = logc( 1 + x) 

logex2 = loge (1 + x) 

 x2 = 1 + x 

 x2 − x − 1 = 0 

 

x2 − x − 1 = 0 a = 1, b = −1 c = −1

= b2 − 4ac = (−1) − {4.1.(−1)} 

  = 1 + 4 5 > 0



 y = x2 − x − 1.................... (i)

(i) x  y

x −3 (1 2 3 4 5 

y 11 1 1 5 11 19 

(−3, 11), (−1, 1), 2, 1), (3, 5), (4, 11)  (6, 29) 

XOX X- YOY Y

O

 

X X 

Y 

Y 

(3, 5) 

(2, 1) (−1, 1) 

(−3, 11) (4, 11) 

(5, 19) 

 X- x = 16

x = −06

x = −06, 16 

a3 − x b5x = a5 + x b3x 

b5x

b3x = 
a5 + x

a3 − x  a3 −x. b3x

b5x − 3x = a5 + x − 3 + x 

 b2x = a2 + 2x 

b2x = a2.a2x 

 
b2x

a2x = a2 a2x

loge
b2x

a2x = logea2 loge

loge ( )
b

a

2x

 = logea2 

 2x loge ( )
b

a
 = 2loge

a 

 x loge( )
b

a
 = logea 



(i) am.an = (am)n

(ii) A = ( )x + 
k

x2

n
  x

 m(n − 2) + n(m − 2) = 0

 n

x3 144  k =  2

  38bs cª‡kœi mgvavb   

am  an = (am)n 

 am + n = amn 

  m + n = mn 

 m(n − 2) + n(m − 2) 

  = mn − 2m + mn − 2n 

  = 2mn − 2 (m + n) 

  = 2mn − 2mn [ m + n = mn] 

  = 0 = 



m(n − 2) + n(m − 2) = 0 

( )x + 
k

x2

n

 = xn + nC1 xn − 1 ( )
k

x2  + nC2 xn−2 ( )
k

x2

2

 + nC3 xn − 3 

( )
k

x2

3

 + ................... 

  = xn + nxn  − 1  
k

x2 + nC2 xn − 2  
k2

x4 + nC3 xn  − 3  
k3

x6 + ....... 

  = xn + nxn  − 3 k + nC2 xn − 6 k2 + nC3 xn − 9 k3 + ............ 

 nC3 xn − 9 k3 

 x 

xn − 9 = x0 

 n − 9 = 0 

  n = 9 (Ans.)

n = 9, 

( )x + 
k

x2

9

 = x9 + 9c1x9 − 3 k + 9c2x9 − 6 k2 + 9c3x9 − 9 k3 + ............. 





  = x9 + 9c1x6 k + 9c2x3 k2 + 9c3 k3 + .................. 

 9c2k2 = 144 

  
98

12
 k2 = 144 

  
72

2
 k2 = 144 

  36 k2 = 144 

  k2 = 
144

36
 

  k2 = 4 

   k =  2 

 (x) = 
x3 + 2x2 + 1

x2 − 2x − 3
g(y) = 22y − 3.2y + 2 + 32. 

( )− 
1

3
 

g(y) = 0 y

(x)

  39 bs cª‡kœi mgvavb   

 (x) = 
x3 + 2x2 + 1

x2 − 2x − 3
 

  ( )−
1

3
 = 
( )−

1

3

3

 + 2 ( )−
1

3

2

 + 1

( )−
1

3

2

 − 2 ( )−
1

3
 − 3

 

   = 

−
1

27
 + 

2

9
 + 1

1

9
 + 

2

3
 − 3

 = 

−1 + 6 + 27

27

1 + 6 − 27

9

 

   = 

32

27

−20

9

 = 
32

27
  

9

−20
  

   = − 
8

15
 (Ans.)  

g(y) = 22y − 32y + 2 + 32 

 g(y) = 0 

 22y − 32y + 2 + 32 = 0 

 22y − 32y. 22 + 32 = 0 

 22y − 32y 4 + 32 = 0 

 (2y)2 − 122y + 32 = 0 

 x2 − 12x + 32 = 0 [2y = x 

x2 − 8x − 4x + 32 = 0 

 x(x − 8) − 4(x − 8) = 0 

 (x − 8)(x − 4) = 0 

 x − 8 = 0 x − 4 = 0 

 x = 8 x = 4 

 2y = 23 2y = 22 

  y = 3  y = 2 

  y 2 3 (Ans.)

f(x) = 
x3 + 2x2 + 1

x2 − 2x − 3
 

  = 
x(x2 − 2x − 3) + 4x2 + 3x + 1

x2 − 2x − 3
 

  = x + 
4x2 + 3x + 1

x2 − 2x − 3
 

  = x + 
4(x2 − 2x − 3) + 11x + 13

x2 − 2x − 3
 

  = x + 4 + 
11x + 13

x2 − 2x − 3
 

  = x + 4 + 
11x + 13

(x + 1)(x − 3)
 

 
11x + 13

(x + 1)(x − 3)
 

11x + 13

(x + 1)(x − 3)
  

A

(x + 1)
 + 

B

(x − 3)
 ............(i) 

 (i) (x + 1)(x − 3) 

11x + 13  A(x − 3) + B(x + 1) .......................(ii) 

 (ii) x = 3 

33 + 13 = 4B 

 4B = 46 

  B = 
23

2
 

 (ii) x = − 1 

−11 + 13 = − 4A 

 − 4A = 2 

  A = − 
1

2
 

 A B (i) 

11x + 13

(x + 1)(x − 3)
 = 

23

2(x − 3)
 − 

1

2(x + 1)
 

 

f(x) = x + 4 + 
23

2(x − 3)
 − 

1

2(x + 1)
 (Ans.) 


