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 (Logarithm) 
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m„Rbkxj cÖkœ: 

cÖkœ1  [Xv. †ev. 17] 

 a = 
xp

xq, b = 
xq

xr Ges c = 
xr

xp   

K. abc Gi gvb wbY©q Ki| 2 

L. cÖgvY Ki †h, a

1

pq  b

1

qr  c

1

rp = 1 4 

M. †`LvI †h, (p + q) log a + (q + r) log b + (r + p) log c = 0  4 

1 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, a = 
xp

xq , b = 
xq

xr Ges c = 
xr

xp 

 cÖ̀ Ë ivwk = abc = 
xp

xq . 
xq

xr . 
xr

xp  = 1 (Ans.)  

L   evgc¶ = a

1

pq  b

1

qr  c

1

rp  

  = ( )
xp

xq

1

pq
  ( )

xq

xr

1

qr
  ( )

xr

xp

1

rp
[a, b, c Gi gvb ewm‡q] 

  = (xp − q)

1

pq  (xq − r)

1

qr  (xr − p)

1

rp  

  = x

p − q

pq
 + 

q − r

qr
 + 

r − p

rp  = x

pr − qr + pq − pr + qr − pq

pqr  

  = x

0

pqr  = x = 1  

  = Wvbc¶  

  a

1

pq  b

1

qr  c

1

rp = 1 (cÖgvwYZ)  

M   evgc¶ = (p + q) log a + (q + r) log b + (r + p) log c 

  = log ( )
xp

xq

p + q

 + log ( )
xq

xr

q + r

 + log ( )
xr

xp

r + p

 

 [a, b, c Gi gvb ewm‡q] 

  = log ( )xp − q p + q
 + log ( )xq − r q + r

 + log ( )xr − p r + p
 

  = log xp2 − q2
 + log xq2 − r2+ log xr2 − p2

 

  = log (xp2 − q2
. xq2 − r2. xr2 − p2

) 

  = log (xp2 − q2
 + q

2 − r2 + r
2 − p2

) 

  = log x = log 1    
  = 0    [ log 1 = 0] 

  = Wvbc¶  

  (p + q) loga + (q + r) logb + (r + p) logc = 0 (†`Lv‡bv n‡jv) 

cÖkœ2   [w`. †ev. 17] 

A = xp; B = xq; C = xr Ges M = 22x + 1 K‡qKwU ivwk|  

K. M = 512 n‡j, x  Gi gvb wbY©q Ki| 2 

L. ( )
A

B

p2 + pq + q2

  ( )
B

C

q2 + qr + r2

  ( )
C

A

r2 + rp + p2 

Gi gvb wbY©q Ki|

 4 

M. cÖgvY Ki †h, logx (ABC) = 1ogxA + logxB + logxC 4 

2 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, M = 22x + 1 

 M = 512 n‡j 22x + 1 = 512 

  ev, 22x + 1 = 29 

  ev, 2x + 1 = 9 

  ev, 2x = 9 − 1 

  ev, 2x = 8 

   x = 4 (Ans.) 

L  †`Iqv Av‡Q, A = xp, B = xq I C = xr 

 cÖ̀ Ë ivwk = ( )
A

B

p2 + pq + q2

   ( )
B

C

q2 + qr + r2

   ( )
C

A

r2 + rp + p2

  

  =  ( )
xp

xq

p2 + pq + q2

   ( )
xq

xr

q2 + qr + r2

   ( )
xr

xp

r2 + rp + p2

  

  = (xp − q)
p2 + pq + q2

   (xq − r)
q2 + qr + r2

   (xr − p)
r2 + rp + p2

  

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

  = xp3 – q3
  xq3 – r3 

 xr3 – p3
 

  = xp3 − q3 + q3 − r3 + r3 − p3 

  = x0 = 1 (Ans.) 
M  awi, logxA = P, logxB = q Ges logx C = r 

  A = xp, B = xq Ges C = xr 

 GLb, ABC = xp.xq.xr 

 ev, ABC = xp + q + r 

 ev, logxABC = p + q + r 

 ev, logx(ABC) = logxA + logxB + logxC [p, q I r Gi gvb ewm‡q] 

 ¯ logx(ABC) = logxA + logxB + logxC (cÖgvwYZ) 

cÖkœ3  [e. †ev. 16] 

A = 42p + 1, B = 
5m + 1

(5m)m − 1 , C = 
25m + 1

(5m−1)m + 1 , D = 3x + 31 − x. 

  

K. A = 128 n‡j P Gi gvb wbY©q Ki| 2 

L. cÖgvY Ki †h, B  C = 
1

25
 . 4 

M. D = 4 n‡j x Gi gvb wbY©q Ki| 4 

3 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, A = 42p + 1 

 A = 128 n‡j, 128 = 42p+1 

 ev, 27 = (22)2p+1   

 ev, 27 = 24p + 2 

 ev, 7 = 4p + 2 

 ev, 4p = 7 − 2 

 ev, 4p = 5 

  p = 
5

4
 (Ans.) 



L   †`Iqv Av‡Q,  B = 
5m+1

( )5m m − 1 Ges C = 
25m+1

( )5m–1 m + 1 

 GLb, B  C = 
5m+1

( )5m m – 1  
25m+1

( )5m − 1 m + 1 

  = 
5m+1

5m2 − m
  

(52)m+1

5m2 − 1
 

  = 5m+1 − m2 + m  
52m + 2

5m2 −1
 

  = 52m+ 1 − m2
  52m + 2 − m2 + 1 

  = 52m+ 1 − m2 − 2m − 2 + m2 − 1 

  = 5−2 

  = 
1

52 

  B  C = 
1

25
 (cÖgvwYZ)

 

M   †`Iqv Av‡Q, D = 3x + 31−x 

 D = 4 n‡j,  

 4 = 3x + 31−x 

 ev, 3x + 
3

3x = 4 

 ev, a + 
3

a
 = 4 [3x = a a‡i] 

 ev, a2 + 3 = 4a [a Øviv ¸Y K‡i] 

 ev, a2 − 4a + 3 = 0 

 ev, a2 − 3a − a + 3 = 0 

 ev, a(a − 3) − 1 (a − 3) = 0 

 ev, (a − 3) (a − 1) = 0 

 nq a − 3 = 0 A_ev a − 1 = 0 

 ev, a = 3 ev, a = 1 

 ev, 3x = 31  

  x = 1 ev, 3x = 30 [a Gi gvb ewm‡q]  

    x = 0  [a > 0, a  1 k‡Z© ax = ay n‡j x = y]  

  wb‡Y©q gvb, x = 0, 1 
 

cÖkœ4  [P. †ev. 15] 

L, M, N wZbwU exRMvwYwZK ivwk †hLv‡b,   

 L = 
xa

xb , M = 
xb

xc , N = 
xc

xa.  

K. L = 1 n‡j †`LvI †h, a = b. 2 

L. cÖgvY Ki †h, 
ab

L  
bc

M  
ca

N = 1. 4 

M. DÏxc‡Ki Av‡jv‡K †`LvI †h,  

 logkLa+b + logk Mb+c + logkNc+a = 0. 4 

4 bs cÖ‡kœi mgvavb 

K   L = 1 

ev, 
xa

xb = 1 

ev, xa − b = x0 

ev, a − b = 0 

  a = b (†`Lv‡bv n‡jv) 

L   cÖkœ 1 Gi (L) I (M) Gi mgvav‡bi Abyiƒc| 

cÖkœ5  A = 6p+q, B = 6q+r, C = 6r+p n‡j ⎯ [e. †ev. 15]  

K. log3 2 324 Gi gvb wbY©q Ki| 2 

L. ( )
A

B

p+r

  ( )
B

C

q+p

   ( )
C

A

r+q

 Gi gvb wbY©q Ki| 4 

M. †`LvI †h, (AB)p−r  (BC)q−p  (CA)r−q = 1. 4 

5 bs cÖ‡kœi mgvavb 

K   log
3 2

 324 = log
3 2

 (3 2 )4 = 4 log
3 2

 3 2  

    = 4.1   [ logaa = 1] 

    = 4  (Ans.) 

L   †`Iqv Av‡Q, A = 6p+q, B = 6q+r, C = 6r+p 

 GLb, ( )
A

B

p + r

  ( )
B

C

q + p

  ( )
C

A

r + q

   

  = ( )
6p + q

6q + r

p + r

  ( )
6q + r

6r + p

q + p

  ( )
6r + p

6p + q

r + q

  [gvb ewm‡q] 

  = (6p + q − q − r)p + r  (6q + r − r − p)q + p  (6r + p − p − q)r + q 

  = (6p − r)p + r  (6q − p)q + p  (6r − q)r + q 

  = 6p2 − r2  6q2 − p2
  6r2 − q2

 

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

M  †`Iqv Av‡Q, A = 6p+q, B = 6q+r, C = 6r+p 

     evgc¶ = (AB)p − r  (BC)q − p  (CA)r − q 

  = (6p + q.6q + r)p − r (6q + r.6r + p)q − p  (6r + p.6p + q)r − q    [gvb 

ewm‡q] 

  = (6p + q + q + r)p − r  (6q + r + r + p)q − p  (6r + p + p + q)r − q 

  = (6p + 2q + r)p − r  (6q + 2r + p)q − p  (6r + 2p + q)r − q 

 = 6p2 + 2pq + pr − pr − 2qr − r2  6q2 + 2qr + pq − pq − 2pr − p2
  6r2  + 2pr + qr − qr − 2pq − 

q2
 

  = 6p2 + 2pq − 2qr − r2 + q2 + 2qr − 2pr − p2 + r2 + 2pr − 2pq − q2
 

  = 60  

  = 1  = Wvbc¶ 

   (AB)P − r  (BC)q − p  (CA)r − q = 1  (†`Lv‡bv n‡jv) 

 

cÖkœ6  x3 + 
1

x3  = 52, P = 5b−c, Q = 5c−a Ges R = 5a−b   

K. 2 wfwËK 11 jMvwi`‡gi c~Y©K wbY©q Ki|  2 

L. cÖgvY Ki †h, x−1 = 2 − 3 4 

M. ( )
P

Q

b − a

   ( )
Q

R

c − b

  ( )
R

P

a − c

  Gi GKwU gvb wbY©q Ki|4 

6 bs cÖ‡kœi mgvavb 

K  2 wfwËK 11 Gi jMvwi`g = log211 

   = 3.459 

   jMvwi`gwUi c~Y©K 3 (Ans.) 

L  †`Iqv Av‡Q, x3 + 
1

x3  = 52 

 ev, x6 + 1 = 52x3 

 ev, x6 − 52x3 + 1 = 0 

 ev, x6 − 52x3 + 676 − 675 = 0 

 ev, (x3)2 − 2.x3.26 + (26)2 − (15 3)2 = 0 

 ev, (x3  − 26)2 = (15 3)2 

 ev, x3 − 26 = 15 3 

 ev, x3 = 26 + 15 3 

 ev, x3 = 23 + 3.22. 3 + 3.2.( 3)2 + ( 3)3 

 ev, x3 = (2 + 3)3 

  x = 2 + 3 

 GLb, 
1

x
  = 

1

2 + 3
  

 
1

x
  = 

2 − 3

(2 + 3) (2 − 3)
  

  = 
2 − 3

22 − ( 3)2
  = 

2 − 3

4 − 3
  

  
1

x
  = 2 − 3 

  x−1 = 2 − 3 (cÖgvwYZ) 

M  †`Iqv Av‡Q, P = 5b−c, Q = 5c−a, R = 5a−b 

 ( )
P

Q

b − a

  = 



5b − c

5c − a

b − a

  

  = (5b − c − c + a)b − a 



  = (5b − 2c + a)b − a 

  = 5b2 − 2bc + ab − ab + 2ac − a2
 

  = 5b2 − 2bc + 2ac − a2 
 

 ( )
Q

R

c − b

 = 



5c − a

5a − b

c − b

  

  = (5c − a − a + b)c − b 

  = (5c − 2a + b)c − b 

  = 5c2 − 2ac + bc − bc + 2ab − b2
 

  = 5c2 − 2ac + 2ab − b2
 

 ( )
R

P

a − c

 = 



5a − b

5b − c

a − c

  

  = (5a − b − b + c)a − c 

  = (5a – 2b + c)a – c 

  = 5a2 − 2ab + ac − ac + 2bc − c2
 

  = 5a2 − 2ab + 2bc − c2
 

 GLb, ( )
P

Q

b − a

   ( )
Q

R

c − b

  ( )
R

P

a − c

  

 = 5b2 − 2bc + 2ac − a2
. 5c2 − 2ac + 2ab − b2

. 5a2 − 2ab + 2bc − c2
 

 = 5b2 − 2bc + 2ac − a2 + c2 − 2ac + 2ab − b2 + a2 − 2ab + 2bc − c2 

 = 50 = 1 (Ans.) 

cÖkœ7  P = 
xa

xb, Q = 
xb

xc Ges R = 
xc

xa.  

K. P Q R Gi gvb wbY©q Ki|   2 

L. cÖgvY Ki, 
ab

P . 
bc

Q . 
ca

R = 1. 4 

M. †`LvI †h, logPa2 + ab + b2 + logQb2 + bc + c2
 + logRc2 + ac + a2

 = 04 

7 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, P = 
xa

xb
 , Q = 

xb

xc
 , R = 

xc

xa
 

 GLb, P . Q . R 

  = PQR = 
xa

xb
 . 

xb

xc
 . 

xc

xa
 = xa − b.xb − c.xc − a 

  = xa − b + b − c + c − a = x0 = 1 

  = 1 (Ans.) 

L  evgc¶ = 
ab

P .
bc

Q .
ca

R 

  = (P)
1

ab. (Q)
1

bc. (R)
1

ca 

  = ( )
xa

xb

1

ab . ( )
xb

xc

1

bc . ( )
xc

xa

1

ca [P, Q I R Gi gvb 

ewm‡q] 

  = ( )xa − b

1

ab . ( )xb − c

1

bc . ( )xc − a

1

ca 

  = x
a − b

ab . x
b − c

bc . x
c − a

ca     

  = x

a − b

ab
 + 

b − c

bc
 + 

c − a

ca  

  = x
c(a − b) + a(b − c) + b(c − a)

abc   

  =  x
ca − bc + ab − ca + bc − ab

abc  

  = x
0

abc  = x0 = 1 = Wvbc¶ 

  
ab

P . 
bc

Q . 
ca

R = 1  (cÖgvwYZ) 

M  evgc¶ = logP
a2 + ab + b2

 + logQ
b2 + bc + c2

 + logR
c2 + ca + a2

 

  = log ( )
xa

xb

a2 + ab + b2

 + log ( )
xb

xc

b2 + bc + c2

 + log 

( )
xc

xa

c2 + ca + a2

 

 = log x(a − b) (a
2
 + ab + b

2
) + log x(b − c) (b

2
 + bc + c

2
) + log x(c−a) (c

2
 + ca + a

2
) 

 = log x(a
3
 − b

3
) + log x (b

3
 − c

3
) + log x (c

3
 − a

3
) 

  = log (xa
3
−b

3

. xb
3
 − c

3

. xc
3
 − a

3

) = log xa
3
−b

3 + b
3
 − c

3 + c
3
 − a

3

 

  = log x0 = log 1 = 0 = Wvbc¶ 

  log Pa
2 

+ ab + b
2 
+ log Qb

2
 + bc + c

2 
+ logRc

2
 + ca + a

2 
= 0 (†`Lv‡bv 

n‡jv) 

cÖkœ8  hw` ax = b, by = c Ges cz = a nqÑ 

K. xyz Gi gvb wbY©q Ki|   2 

L. †`LvI †h, ( )
xa

xb

a + b − c
  ( )

xb

xc

b + c − a

  ( )
xc

xa

c + a − b

 = 1.  4 

M. mij Ki: loge
a3b3

c3  + loge
b3c3

d3  + loge
c3d3

a3  − 3 loge b2c. 4 

8 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 

 ax = b, by = c, cz = a 

 GLb, cz = a 

 ev, (by)z = a [ by = c] 

 ev, byz = a 

 ev, (ax)yz = a [ ax = b] 

 ev, axyz = a1 

  xyz = 1 (Ans.) 

L  evgc¶ = ( )
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 

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

  = xa2 – b2 – ac + bc  x b
2 – c2 – ab + ac  x c

2 – a2 – bc + ab 

  = xa2 – b2 – ac + bc + b2 – c2 – ab + ac + c2 – a2 – bc + ab 

  = x0 

  = 1 

  = Wvbc¶ 

 ( )
xa

xb

a+b–c

  ( )
xb

xc

b+c–a
  ( )

xc

xa

c+a–b

 = 1 (†`Lv‡bv n‡jv) 

M  loge
a3b3

c3  + loge
b3c3

d3  + loge
c3d3

a3  − 3logeb2c 

 = loge( )
a3b3

c3  
b3c3

d3  
c3d3

a3   − 3logeb2c 

 = loge(b3+3.c3) − 3logeb2c 

 = logeb6c3 − 3logeb2c 

 = loge(b2c)3 − 3logeb2c 

 = 3logeb2c − 3logeb2c 
 = 0 (Ans.) 

cÖkœ9  
p

q
  + 

q

p
 = 3 n‡j,  

K. (p + q)2 Gi gvb wbY©q Ki| 2 

L. †`LvI †h, log(p + q) = log3 + 
1

2
 logp + 

1

2
 logq 4 

M. 4log(p + q) Gi gvb wbY©q Ki| 4 

9 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, 
p

q
 + 

q

p
 = 3 

 ev, 
p

q
 + 

q

p
 = 3 

 ev, 
p + q

q. p
 = 3 

 ev, p + q = 3 pq 

 ev, (p + q)2 = (3 pq)2 

  (p + q)2 = 9pq (Ans.) 

L   evgc¶ = log (p + q) 

  = log 3( pq)  [ÔKÕ †_‡K] 

  = log (3. p. q) 



  = log3 + log p + log q 

  = log3 + logp
1

2 + logq
1

2 

  = log3 + 
1

2
 log p + 

1

2
 log q = Wvbc¶  

   log (p + q) = log3 + 
1

2
 logp + 

1

2
 log q (†`Lv‡bv n‡jv) 

M   cÖ̀ Ë ivwk = 4log (p + q) 

  = 4  (log3 + 
1

2
 log p + 

1

2
 log q) [ÔLÕ †_‡K] 

  = 4  log3 + 4  
1

2
 log p + 4  

1

2
 log q 

  = 4 log3 + 2 log p + 2 log q 
  = 4 log3 + 2 (log p + log q) (Ans.) 

cÖkœ10 P = ( )
xb

xc

b+c−a

. ( )
xc

xa

c+a−b

. ( )
xa

xb

a+b−c

 Ges Q = log 3 3 + 

log108 − log10 10 10     

K. log5 (
3

5 . 5) Gi gvb wbY©q Ki| 2 

L. cÖgvY Ki †h, P = 1  4 

M. †`LvI †h, 
Q

log10 1.2
 = 

3

2
 4 

10 bs cÖ‡kœi mgvavb 

K  log5 (
3

5 . 5 ) = log5( )5

1

3.5

1

2   = log55

1

3
 + 

1

2
    

   = log55

2+3

6
 = log55

5

6
  

   = 
5

6
 log55 = 

5

6
 1 [ logaa = 1] 

   = 
5

6
 (Ans.) 

L  m„Rbkxj 8(L) bs cÖ‡kœi mgvavb ª̀óe¨|  

M  evgc¶ = 
Q

log 1.2
 = 

log103 3 + log108 − log10 10 10

log101.2
 

  = 
log10 27 + log108 − log10 1000

log 1.2
 

 AZtci cvV¨eB‡qi Abykxjbx 4.2 Gi D`vniY-11 ª̀óe¨| c„ôv-

80 

cÖkœ11  x = 2, y = 3, z = 5, w = 7 nqÑ 

K. log3 
5

y3 Gi gvb wbY©q Ki|  2 

L. gvb wbY©q Ki: w log 
xz

y2 − x log 
z2

x2y
 + y log 

y4

x4z
. 4 

M. †`LvI †h, 

log y3 + y log x − 
y

x
 log (xz)

log(xy) − logz
 = logy y3. 4 

11 bs cÖ‡kœi mgvavb 

K  log3 
5

y3 = log3y

3

5 

   = 
3

5
 log33 [†`Iqv Av‡Q, y = 3] 

   = 
3

5
 . 1 [ logaa = 1] 

   = 
3

5
 (Ans.) 

L  †`Iqv Av‡Q,  

 x = 2, y = 3, z = 5 Ges w = 7 

 cÖ̀ Ë ivwk = w log 
xz

y2 – x log 
z2

x2y
 + y log 

y4

x4z
 

  = 7 log 
2.5

32  – 2 log 
52

22.3
 + 3 log 

34

24. 5
 

  = log



2  5

32

7

 – log



52

22  3

2

 + log 



34

24  5

3

 

  = log 












2  5

32

7 

 



52

  22  3

2

 



34

24  5

3

 

  = log 






27  57

314   
54

24  32  
312

212  53  

  = log






27  57

314   
24  32

54   
312

212  53  

  = log{ }
27 + 4. 32 + 12. 57

212. 314. 54 + 3  

  = log{ }
211. 314. 57

212. 314. 57  

  = log(211 – 12. 314 – 14. 57 – 7) 

  = log(2– 1. 30. 50) 

  = log( )
1

2
 . 1 . 1  = log 

1

2
 = log1 – log2 

  = 0 – log2 = – log2 (Ans.)  

M  †`Iqv Av‡Q, x = 2, y = 3 Ges z = 5 

 evgc¶ = 

log y3 + y logx – 
y

x
 log (xz)

log(xy) – logz
 

  = 

log 33 + 3log2 – 
3

2
 log(2  5)

log(2  3) – log5
 

  = 

log(33)

1

2 + 3log(22) 

1

2 – 
3

2
 log10

log6 – log5
 

  = 

log3

3

2 + 
3

2
 log4 – 

3

2
 log10

log( )
6

5

 

  = 

3

2
 log3 + 

3

2
 log4 – 

3

2
 log10

log1. 2
 

  = 

3

2
 (log3 + log4 – log10)

log1. 2
 = 

3

2
 log (3  4  10)

log 1. 2
 

  = 

3

2
 log 



3  4

10

log 1. 2
 = 

3

2
 ( )log 

12

10

log 1. 2
 = 

3

2
 ( )log 1. 2

(log 1. 2)
 

  = 
3

 2
 . 1 = 

3

2
 log33 [ 1 = logaa] 

  = log33
3

2 = log3(33)
1

2 

  = logy(y3)
1

2 [ y = 3] 

  = logy y3 

  = Wvbc¶ 

  

log y3 + ylogx – 
y

x
 log(xz)

log(xy) – logz
 = logy y3 (†`Lv‡bv n‡jv) 

 

 

 

 

 

 



cÖkœ12 A = 3bx2 − 4ax + 3b Ges B = log10 27 − log10
1

8
 − log10 1000  

K. log5 ( )3
5 . 5  Gi gvb wbY©q Ki|  2 

L. A = 0 n‡j cÖgvY Ki †h, x = 
2a + 3b + 2a − 3b

2a + 3b − 2a − 3b
 4 

M. †`LvI †h, B  log10 1.2 = 
3

2
 4 

12 bs cÖ‡kœi mgvavb 

K  m„Rbkxj-10(K) bs cÖ‡kœi mgvavb `ªóe¨|   

L  †`Iqv Av‡Q, 

  A = 3bx2 – 4ax + 3b  

 ev, 3bx2 – 4ax + 3b = 0 [ A = 0] 

 ev, 3bx2 + 3b = 4ax 

 ev, 3b(x2 + 1) = 4ax 

 ev, 
x2 + 1

2x
 = 

2a

3b
  

 ev, 
2(x2 + 1)

4x
 = 

2a

3b
 

 ev, 
(x + 1)2 + (x – 1)2

(x + 1)2 – (x – 1)2 = 
2a

3b
 

 ev, 
(x + 1)2 + (x – 1)2 + (x + 1)2 – (x – 1)2

(x + 1)2 + (x – 1)2 – (x + 1)2 + (x – 1)2 = 
2a + 3b

2a – 3b
 [†hvRb-we‡qvRb] 

 ev, 
2 (x + 1)2

2(x – 1)2  = 
2a + 3b

2a – 3b
 

 ev, ( )
x + 1

x – 1

2

 = 
2a + 3b

2a – 3b
 

 ev, 
x + 1

x – 1
 = 

2a + 3b

2a – 3b
 [eM©g~j K‡i] 

 ev, 
x + 1

x – 1
 = 

2a + 3b

2a – 3b
 

 ev, 
x + 1 + x – 1

x + 1 – x  +1
 = 

2a + 3b + 2a – 3b

2a + 3b – 2a – 3b
 [†hvRb-we‡qvRb] 

 ev, 
2x

2
 = 

2a + 3b + 2a – 3b

2a + 3b – 2a – 3b
  

  x = 
2a + 3b + 2a – 3b

2a + 3b – 2a – 3b
 (†`Lv‡bv n‡jv)  

M  gva¨wgK MwYZ cvV¨eB‡qi Abykxjbx-4.2 Gi D`vniY 11 ª̀óe¨| 

c„ôv-80| 

cÖkœ13 P = 
5.2x − 2.2x − 1

2x − 2x −1 , Q = 
5m + 2 − 3.5m + 1

5m + 2  5
 Ges 

 R = 
log10 125 + log1027 − log10 1000

log104.5
 

K. ( )3 x + 1 = ( )3
3

2x − 1

 n‡j, x Gi gvb wbY©q Ki| 2 

L. cÖgvY Ki †h, P  Q  16 = 1 4 

M. †`LvI †h, R  9 = 
1

6
 4 

13 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, ( 3)x+1 = (
3

3)2x−1 

 ev, ( )3

1

2
 

x+1

 = ( )3

1

3
 

2x − 1

  

 ev, 3

x+1

2
  = 3

2x−1

3
  

 ev, 
x + 1

2
  = 

2x − 1

3
  

 ev, 2(2x − 1) = 3(x + 1) 

 ev, 4x − 2 = 3x + 3 

  x = 5 (Ans.) 

L  †`Iqv Av‡Q, P = 
5.2x − 2.2x−1

2x − 2x−1   = 
5.2x − 21+x−1

2x − 2x.2−1   

   = 
5.2x − 2x

2x − 2x.
1

2

  = 
2x (5 − 1)

2x ( )1 − 
1

2

  = 
4

1

2

  = 8 

 Avevi, Q = 
5m+2 − 3.5m + 1

5m + 2  5
  

   = 
5m.52 − 3.5m.51

5m + 2 − 1   

   = 
25.5m − 15.5m

5m+1   

   = 
5m (25 − 15)

5.5m   = 
10

5
  = 2 

 evgc¶ = P  Q  16  

   = 8  2  4 

    = 
8

2  4
  = 1 

   = Wvbc¶ 

  P  Q  16 = 1 (cÖgvwYZ) 

M  †`Iqv Av‡Q, R = 
log10 125 + log10 27 − log10 1000

log10 4.5
  

  = 
log105

3

2
 + log109

3

2
  − log1010

3

2
 

log10 
45

10

  

  = 

3

2
 (log105 + log109 − log1010)

(log1045 − log1010)
  

  = 

3

2
 (log1045 − log1010)

(log1045 − log1010)
  = 

3

2
  

 GLb, evgc¶ = R  9 

  = 
3

2
   

1

9
  = 

1

6
  

  = Wvbc¶ 

  R  9 = 
1

6
  (†`Lv‡bv n‡jv) 

cÖkœ14 M = logx, N = log 27 − log 
1

8
 – log 1000 

 O = log 
6

5
, P = 

4n + 3 – 8.22n + 1

4n + 2  8
, Q = 

5.2n – 8.2n − 1

2n – 3.2n – 2    

  

K. M = – 1 n‡j x Gi gvb KZ? 2 

L. cÖgvY Ki †h, 
N

O
 = 

3

2
. 4 

M. (P  Q) Gi gvb wbY©q Ki|  4 

14 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 

  M = logx 

 Ges M = −1 

  log x = − 1 

 ev, x = 10−1 

  x = 
1

10
  (Ans.) 

L  N = log 27 − log 
1

8
 − log 1000  Ges O = log

6

5
 = log 1.2 

  
N

O
 = 

log 27 − log 
1

8
 − log 1000

log 1.2
  

  = 
log 27 − log 8−1 − log 1000

log 1.2
  



  = 
log 27 + log 8 − log 1000

log 1.2
  

 AZtci gva¨wgK MwYZ cvV¨eB‡qi Abykxjbx-4.2 Gi D`vniY 11 

`ªóe¨| c„ôv-80| 

M  †`Iqv Av‡Q, P = 
4n+3 − 8.22n+1

4n+2  8
 = 

4n.43 − 8.22n.21

4n.42  23   

  = 
64.4n − 16.4n

4n.24  23  = 
(64 − 16)4n

4n.24−3    

  = 
48.4n−n

2
   

  = 24.40 = 24  [ n0 = 1] 

 Avevi, Q = 
5.2n − 8.2n−1

2n − 3.2n−2  = 
5.2n − 8.2n.2−1

2n − 3.2n.2−2    

  = 

5.2n − 8.2n.
1

2
 

2n − 
3

22 . 2
n

 = 
5.2n − 4.2n

2n − 
3

4
 .2n

   

  = 
2n

2n( )1 − 
3

4

  = 
2n

2n ( )4 − 3

4

   

  = 
2n − n

1

4
 

  = 20  
4

1
  = 4 

   P  Q = 24  4 = 6 

   P  Q = 6   (Ans.) 

cÖkœ15 p = xa, q = xb, r = xc   

   

K. ( )
p

q

c
 . ( )

q

r

a
. ( )

r

p

b
 Gi gvb wbY©q Ki| 2 

L. †`LvI †h, 
(a − b) log (pq) + (b − c) log(qr) + (c − a)log(rp)

a−1b  b−1 c  c−1a 
 = 0

 4 

M. mij Ki : 2abc 






( )

p

q

a+b−c

( )
q

r

b+c−a

( )
r

p

c+a−b

 a−3 b−2c  c−3 a

 4 

15 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, p = xa, q = xb, r = xc 

  ( )
p

q

c
  ( )

q

r

a
 ( )

r

p

b
 

 = ( )
xa

xb

c

  ( )
xb

xc

a

 ( )
xc

xa

b

  

 = (xa − b)c  (xb − c)a  (xc − a)b 

 = xac − bc  xab − ca  xbc − ab 

 = xac − bc + ab − ac + bc − ab 

 = x0 
 = 1 (Ans.) 

L  evgc¶ = 
(a − b) log (pq) + (b − c) log(qr) + (c − a) log(rp)

a−1b  b−1 c  c−1a
 

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

a−1b. b−1c. c−1.a
 

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

a.a−1b.b−1.c.c−1
 

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

1.1.1
 

 [ a.a−1 = 1] 

 = 
(a2 − b2) logx + (b2 − c2) logx + (c2 − a2) logx

1
 

 = (a2 − b2 + b2 − c2 + c2 − a2) logx 
 = 0. logx  

 = 0 = Wvbc¶ (†`Lv‡bv n‡jv)  

M  2abc 






( )

p

q

a + b − c
  ( )

q

r

b + c − a
  ( )

r

p

c + a − b
 a−3 b−2c  c−3a 

 = 2abc 






( )

xa

xb

a + b − c
  ( )

xb

xc

b + c − a
  ( )

xc

xa

c + a − b
 a−3.b−2.c.c−3.a 

 = 2abc{ }(xa − b)a + b − c  (xb − c)b + c − a  (xc − a)c + a − b  a−3+1.b−2. c−3+1 

 = 2abc{ }x(a − b) (a + b − c). x(b − c) (b + c − a) . x(c − a) (c + a − b)  a−2.b−2.c−2 

 = 2abc (xa
2
 − b

2
 − ca + bc. xb

2
 − c

2
 − ab + ca.xc

2
 − a

2
 − bc + ab). (a−1 b−1 c−1)

2
 

 = 2abc (xa
2
 − b

2
 − ca + bc + b

2 
− c

2
 − ab + ca + c

2
 − a

2
 − bc + ab) . a−1 b−1 c−1 

 = 2abc . x0. 
1

abc
 = 2. 1. 1 [a0 = 1] = 2 (Ans.) 

cÖkœ16 M = loga 400, x = 
10

9
, y = 

25

24
 Ges z = 

81

80
. 

K. M = 4 n‡j, a Gi gvb wbY©q Ki|   2 

L. log10 x7 − log10 y2 + log10z3 Gi gvb wbY©q Ki| 4 

M. †`LvI †h, 
x

y
  xz  

6

5
 = 1 4 

16 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, M = loga400 

 Avevi, M = 4 

 ev, loga400 = 4 

 ev, a4 = 400 

 ev, a4 = ( )2 5 4 

  a = 2 5 (Ans.) 

L  †`Iqv Av‡Q, 

 x = 
10

9
 , y = 

25

24
, z = 

81

80
 

 GLb, log10x7 − log10y2 + log10z3 

 = log10( )
10

9

7

 − log10( )
25

24

2

 + log10( )
81

80

3

 

 = log10( )
2.5

32

7

 − log10( )
52

3.23

2

 + log10( )
34

5.24

3

 

 = log10 
27.57

314  − log10 
54

32.26 + log10 
312

53.212 

 = log10 
27.57.312.32.26

314.53.212.54  

 = log1027 + 6 − 12.312 + 2 − 14.57 − 3 − 4 

 = log10 21.30.50 

 = log102 (Ans.) 

M  †`Iqv Av‡Q, 

 x = 
10

9
 , y = 

25

24
 , z = 

81

80
 

 evgc¶ = 
x

y
  xz  

6

5
 

  = 

10

9

25

24

  
10

9
  

81

80
  

5

6
 

  = 
10

9
  

24

25
  

9

8
  

5

6
 

  = 
16

15
  

9

8
  

5

6
 

  = 
16

15
  

9

8
  

5

6
 

  = 
720

720
 

  = 1 = 1 

  = Wvbc¶ 

  
x

y
  xz  

6

5
 = 1 (†`Lv‡bv n‡jv) 



cÖkœ17 P = ( )
xq

xr

q + r  p

  ( )
xr

xp

r + p  q

  ( )
xp

xq

p + q  r

 

Ges Q = log10 27 + log108 − log10 1000.  

K. log7 ( )3
7. 7  Gi gvb wbY©q Ki| 2 

L. cÖgvY Ki †h, P  1 = 0. 4 

M. †`LvI †h, Q  log101.2 = 
3

2
. 4 

17 bs cÖ‡kœi mgvavb 

K  log7 ( )3
7. 7  

 = log7( )7
1

3.7
1

2  = log77
1

3
 + 

1

2  = log77
2 + 3

6  = log77
5

6  = 
5

6
 log77 

 = 
5

6
  1 = 

5

6
  (Ans.) 

L  †`Iqv Av‡Q, 

 P = ( )
xq

xr

q + r  p
  ( )

xr

xp

r + p  q

  ( )
xp

xq

p + q  r

 

 = ( )
xp

xq

p+q−r

  ( )
xq

xr

q+r−p

  ( )
xr

xp

r+p−q

  

 = (xp−q)p+q−r  (xq−r)q+r−p  (xr−p)r+p−q 

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

 = xp2−q2−rp+qr.xq2−r2−pq + rp.xr2−p2−qr + pq  

 = xp2−q2−rp+qr+q2−r2−pq+rp+r2−p2−qr +pq 

 = x0 = 1 

  P  1 = 1  1 = 0 (cÖgvwYZ) 

M  †`Iqv Av‡Q, 

 Q = log10 27 + log108  log10 1000 

  Q  log101.2 = 
log10 27 + log108  log10 1000

log10 1.2
 

 AZtci cvV¨eB‡qi Abykxjbx-4.2 Gi D`vniY-11 ª̀óe¨| c„ôv-80| 

 

cÖkœ18 a = 2, b = 3 Ges c = 5 n‡j   

  

K. 
2n + 4 − 4.2n + 1

2n + 2  4 

1

2

 Gi gvb wbY©q Ki| 2 

L. cÖgvY Ki †h, (a2b)
− 

1

2  
3

ab3 = 
3

3
4

 4 

M. 

log b3 − blog 
1

a
 − 

b

a
 log(ca)

log(ab) − logc
 Gi gvb KZ? 4 

18 bs cÖ‡kœi mgvavb 

K  
2n + 4 − 4.2n + 1

2n + 2  4 

1

2

 = 
22

242

2  n

1 n4  n



−

+

++

 

  = 
12  n

1 n4 n

22

22422



−

+
 

  = 
12n

nn

2

28162

−+

−
 

  
1  n

n

2

)816(2

+

−
=  

    
22

82

1n

n




=

2

8
= = 4 (Ans.) 

L  evgc¶ = (a2b)
− 

1

2  
3

ab3  

  = (223)
− 

1

2
  

3
2  33 [ a = 2, b = 3] 

  = 2
− 

2

2
  3

−1

2
  (2  33)

1

3
  

  = 
2−1

3

1

2
 

   2

1

3
  3

3

3
  = 

2
1

3
 − 1

  3

3
  

  = 
2

−2

3
  3  3

3
  = 

3

2

2

3
 

  

  = 
3

(22)

1

3
 

  = 
3

3
4

  = Wvbc¶ 

  (a2b)
− 

1

2  
3

ab3 = 
3

3
4

 (cÖgvwYZ) 

M  †`Iqv Av‡Q, a = 2, b = 3, c = 5 

 GLb, 

log b3 − b log 
1

a
 − 

b

a
 log (ca)

log (ab) − logc
  

  = 

log b3 − 








log ( )
1

a

b

 + log (ca)

b

a
  

log ( )
ab

c

  

  = 
log b3 − log[ ]a

1

b
 .c

b

a
 .a

b

a
 

log ( )
ab

c

  

  = 

log 











b

3

2
 

a

b − ab

a
 .c

b

a
 

log ( )
ab

c

  

  = 

log 











3

3

2
 

2

3 − 2  3

2
 .5

3

2
 

log 



2  3

5

  

  = 

log 











3

3

2
 

2

−3

2
 .5

3

2
 

log ( )
6

5

  

  = 

log 











3

3

2
 .2

3

2
 

5

3

2
 

 

log ( )
6

5
 

  

  = 

log 











6

3

2
 

5

3

2
 

 

log ( )
6

5
 

  

  = 

log ( )
6

5

3

2
 

log ( )
6

5
 

  



  =  

3

2
 log ( )

6

5
 

log ( )
6

5
 

  = 
3

2
  (Ans.) 

cÖkœ19 (i) a2 + 2a = − 1  (ii) x = 3 + 2   

K. cÖgvY Ki †h, logaMr = r logaM 2 

L. (ii) Gi Av‡jv‡K †`LvI †h, x6 = 18 3x3 − 1 4 

M. (i) Gi Av‡jv‡K a5 + 
1

a7  Gi gvb wbY©q Ki| 4 

19 bs cÖ‡kœi mgvavb 

K   gva¨wgK MwYZ cvV¨eB‡qi Abykxjbx-4.2 Gi m~Î 4 ª̀óe¨| c„ôv-78    

L   †`Iqv Av‡Q, x = 3 + 2  

 ev, 
1

x
  = 

1

3 + 2 
  

   = 
1( 3 − 2)

( 3 + 2 ) ( 3 − 2 )
 

   = 
3 − 2 

( 3)2 − ( 2 )2
  

   = 
3 − 2 

3 − 2
  

  
1

x
  = 3 − 2  

 x + 
1

x
 = 3 + 2 + 3 – 2 = 2 3  

 GLb, x3 + 
1

x3 = ( )x + 
1

x
3
 – 3x.

1

x
  ( )x + 

1

x
 

  = ( )2 3
3
 – 3.2 3  

  = 23.( 3)3 – 6 3  

  = 8.3 3 – 6 3  

  = 24 3 – 6 3   

 ev, x3 + 
1

x3 = 18 3  

 ev, 
x6 + 1

x3  = 18 3  

 ev, x6 + 1 = 18 3 x3  

  x6 = 18 3x3 − 1 (†`Lv‡bv n‡jv) 

M  †`Iqv Av‡Q, a2 + 2a = − 1 

 ev, a2 + 2a + 1 = 0 

 ev, (a + 1)2 = 0 

 ev, a + 1 = 0 

  a = − 1 

 cÖ̀ Ë ivwk = a5 + 
1

a7  = (− 1)5 + 
1

(−1)7  

   = − 1 + 
1

− 1
  

   = − 1 − 1 = − 2 (Ans.) 
 

cÖkœ20 L, M Ges N wZbwU exRMvwYwZK ivwk †hLv‡b L = 
xa

xb , M = 

xb

xc  Ges N = 
xc

xa |    

K. L = 1 n‡j †`LvI †h, a = b. 2 

L. cÖgvY Ki †h, 
ab

L   
bc

M   
ca

N  = 1 4 

M. DÏxc‡Ki Av‡jv‡K †`LvI †h, logK La+b + logKMc+a + logKNb+c = 0

 4 

20 bs cÖ‡kœi mgvavb 

m„Rbkxj 4bs cÖ‡kœi mgvavb ª̀óe¨|  

 


