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cix¶vq Kgb †c‡Z AviI cÖkœ I mgvavb 

 
cÉk²1  p = xya1, q = xyb1 , r = xyc–1 [b.cÉ.h.•ev.]

 

K. ab = ba nGj •`LvI •h, ( )
a

b

a

b
  = a

a

b
 1

  2 

L. cÉgvY Ki •h, (b +a)log
p

q
 + (c + b)log

q

r
  + (a + c)log

r

p
  = 0 4 

M. (b  c)log p + (c  a)logq + (a  b)log r ‣i gvb wbYÆq Ki| 4 
1 bs cÉGk²i mgvavb 

K  •`Iqv AvGQ, ab = ba 

 •`LvGZ nGe •h, ( )
a

b

a

b
  = a

a

b
 1

  

 evgcÞ = ( )
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

 = WvbcÞ  

  ( )
a

b

a

b
  = a

a

b
 1

  (ˆ`LvGbv nGjv) 

L  •`Iqv AvGQ, p = xya1,q = xyb1,r = xyc1 

 cÉgvY KiGZ nGe •h, (b + a)log
p

q
 + (c + b)log

q

r
 + (a + c)log

r

p
 = 0 

 evgcÞ = (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

p
  

 = (a + b)log 
xya1

xyb1 + (b +c) log
xyb1

xyc1  + (c + a)log
xyc1

xya1  

 = (a + b)log 
ya1

yb1 + (b +c)log
yb1

yc1 + (c + a)log 
yc1

ya1  

 = (a + b)log ya  1  b + 1 + (b + c)log yb1  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 = WvbcÞ  

  (b +a)log
p

q
 + (c + b)log

q

r
  + (a + c)log

r

p
  = 0  (cÉgvwYZ) 

M  •`Iqv AvGQ, p = xya1, q = xyb1, r = xyc1 

 (b  c)log p + (c  a)log q + (a  b)log r ‣i gvb wbYÆq KiGZ nGe| 
 cÉ̀ î ivwk = (b  c)log p + (c  a)log q + (a  b)log r 

 = (b  c)log (xya  1) + (c  a)log (xyb1) + (a  b)log (xyc1) 

 = (b  c) (log x + log ya1) + (c  a) (log x + log yb1)  

+ (a  b) (log x + log yc  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)log x + {(b  c) (a  1) + 

(c  a) (b  1) + (a  b) (c  1)} log y 

 = 0  log x + {(b  c) (a  1) + (c  a) (b  1) + (a  b) 

 (c  1)log y 

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

+ (ca  bc  a + b)} log y 

 = (ab  ca  b + c + bc  ab  c + a + ca  bc  a + b) log y 

 = 0  log y  = 0 

  wbGYÆq gvb = 0 

cÉk²2  (x) = 3x 
K. dvskGbi •WvGgb I •ié wbYÆq Ki| 2 
L. dvskbwUi •jLwPò AsKb Ki ‣es ‣i ․ewkÓ¡Å wjL| 4 
M. dvskbwUi wecixZ dvskb wbYÆq KGi ‣wU ‣K-‣K wKbv Zv 

wbaÆviY Ki ‣es wecixZ dvskbwUi •jLwPò AvuK| 4 
2 bs cÉGk²i mgvavb 

K  •`Iqv AvGQ, (x) = 3x 

  •Wvg  =  ‣es •ié  = (0, ) (Ans.) 
 

L   awi, y = (x) = 3x 

0 •^GK 3.5 ‣i gGaÅ x ‣i KGqKwU gvb wbGq mswkÏÓ¡ y ‣i gvb 
wbGÁ²i QGK •`LvGbv nGjv- 

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 
 

y = f(x) = 3x ‣i •jL cvIqv hvq hv wbGÁ² •`LvGbv nGjv: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

Y 

X O 0.5 1 1.5 2 2.5 3 3.5 

•Õ•j: X-AÞ eivei Þz`ËZg 10 eMÆ Ni = 1 ‣KK 
Y-AÞ eivei Þz`ËZg 1 eMÆ Ni = 1 ‣KK 

 

(3.5,46.8) 

(3,27) 

(2.5,15.6) 

(1.5,5.19) 

(2,9) 

(1,3) (0,1) 
(0.5,1.73) 



2 cvGéix gvaÅwgK m†Rbkxj DœPZi MwYZ 

 

 ŠewkÓ¡Å: 
 i. •jLwPòwU (0, 1) we±`yMvgx| 
 ii. x ‣i •h •KvGbv gvGbi RbÅ (x) abvñK| 
 iii. •jLwPòwU KÌgeaÆgvb| 
 iv. •jLwPòwU AwewœQ®²| 
 

M  •`Iqv AvGQ, 
    (x) = 3x 

 gGb Kwi, 1(x) = a 
  ev, x = (a) 
  ev, x = 3a 
  ev, log3x = a 
  1(x) = log3x (Ans.) 

 gGb Kwi, x1, x2   

 1(x1) = 1(x2) 

 ev, log3x1 = log3x2 

  x1 = x2 

 myZivs wecixZ dvskbwU ‣K-‣K| 
 x ‣i KGqKwU gvGbi RbÅ 1(x) ‣i gvb wbYÆq Kwi: 

x 
1

3
  1 2 3 4 

y –1 0 0.631 1 1.262 

 1(x) = log3x ‣i •jL cvIqv hvq hv wbGÁ² •`LvGbv nGjv: 
  
 
 
 
 
 
 
 
 
 
 
 
 
 

cÉk²3  (x) = ln 
1  x

1 + x
 ‣es log

8
x = 3 

1

3
  

K. w«¼Zxq mgxKiGYi mgvavb Ki|  2 
L. 1 wbYÆq Ki|  4 
M.  ‣i •WvGgb I •ié wbYÆq Ki| 4 

3 bs cÉGk²i mgvavb 

K   •`Iqv AvGQ, log
8
 x = 3

1

3
  

 ev, log
8
 x = 

10

3
  ev, ( )8

10

3
 = x ev, ( )23

10

3
 = x 

 ev, x = 2

3

2 × 
10

3
 ev, x = 25  x = 32 (Ans.)  

 

L  •`Iqv AvGQ, f(x) = ln 
1  x

1 + x
  

      awi, y = f(x) = ln
1  x

1 + x
    y = ln

1  x

1 + x
   

 ev, ey = 
1  x

1 + x
    

 ev, 1  x = (1 + x)ey   

 ev, 1  x = ey + xey 

 ev, 1  ey = x(1 + ey)   

 ev, x = 
1  ey

1 + ey  

 ev, -1(y) = 
1  ey

1 + ey   

  -1(x) = 
1  ex

1 + ex  (Ans.) 

M  •hGnZy jMvwi`g ÷aygvò abvñK evÕ¦e msLÅvi RbÅ msævwqZ nq| 

 
1  x

1 + x
 > 0 hw` (i) 1  x > 0 ‣es 1 + x > 0 nq 

 A^ev, (ii) 1  x < 0 ‣es 1 + x < 0 nq| 
 (i)  x >  1      ‣es x >  1 

        x < 1        
  •WvGgb Df = {x : 1 < x}  {x : x < 1} 

   = (1, )  (, 1) = (1, 1) 

 (ii)   x <  1 ‣es x <  1 

        x > 1        
  •WvGgb D = {x : x < 1}  {x : x > 1} =  

  cÉ̀ î dvskGbi •WvGgb, 
  D = (i) I (ii) ‣i •ÞGò cÉvµ¦ •WvGgGbi msGhvM •mU 
      = (1, 1)   = (1, 1) 

 ‘L’ •^GK cÉvµ¦, x = 
1  ey

1 + ey  

 y ‣i mKj evÕ¦e gvGbi RbÅ x ‣i gvb evÕ¦e nq| 
  cÉ̀ î dvskGbi •ié Rf =  

 •WvGgb Df = (1, 1) (Ans.) 

 •ié Rf =  (Ans.) 

cÉk²4  xa + b = p, xb + c = q, xc + a = r 
K. p  q  r = 1 nGj, •`LvI •h, a + b + c ‣i gvb 0 2 

L. p

x2c  
q

x2a   
r

x2b  ‣i gvb KZ? 4 

M. cÉgvY Ki •h, { }
pa + b

xab

a  b

  { }
qb + c

xbc

b  c

  






rc  a

xca

c  a

 = 1 4 

4 bs cÉGk²i mgvavb 
K   •`Iqv AvGQ, 
  xa + b = p, xb + c = q, xc + a = r 

 ‣Lb, p  q  r = 1 

 ev, xa + b  xb + c  xc + a = 1   [gvb ewmGq] 
 ev, xa + b + b+ c + c + a = 1 

 ev, x2(a + b + c) = x0    [ x0 = 1] 

 ev, 2(a + b + c) = 0 

 ev, a + b + c = 0   [2 «¼viv fvM KGi] 
  a + b + c = 0 (ˆ`LvGbv nGjv) 

X X 

Y 

Y 

O 

(.33,–1) 

(1,0) 

(2,.631) 
(3,1) 

(1,1.262) 
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L   cÉ̀ î ivwk, p

x2c  
q

x2a   
r

x2b  

  = 
xa + b

x2c   
xb + c

x2a    
xc + a

x2b      [gvb ewmGq] 

  = xa + b  2c  xb + c  2a  xc + a  2b 

  = xa + b  2c + b + c  2a + c + a  2b 

  = x2a  2a + 2b  2b + 2c  2c 

  = x0 

  = 1 (Ans.) 

M   cÉgvY KiGZ nGe, 

  { }
pa + b

xab

a  b

  { }
qb + c

xbc

b  c

  { }
rc + a

xca

c  a

 = 1 

evgcÞ ={ }
pa + b

xab

a  b

  { }
qb + c

xbc

b  c

  






rc  a

xca

c  a

  

  = { }
(xa + b)a + b

xab

a  b

  { }
(xb + c)b + c

xbc

b  c

  { }
(xc + a)c + a

xca

c  a

  

[p, q, r ‣i gvb ewmGq] 

   = 






(x(a + b)2

)

xab

a  b

  






(x(b + c)2

)

xbc

b  c

  






(x(c + a)2

)

xca

c  a

  

  = { }xa2 + 2ab + b2  ab a  b
  { }xb2 + 2bc + c2  bc b  c

  

 { }xc2 + 2ca + a2  ca c  a
 

  = (xa2 + ab + b2

)a  b  (xb2 + bc + c2

)b  c  (xc2 + ca + a2

)c  a  

  = xa3  b3

  xb3  c3

  xc3  a3

  

  = xa3  b3 + b3  c3 + c3  a3

 

  = x0 

  = 1 

  = WvbcÞ 

 { }
pa + b

xab

a  b

  { }
qb + c

xbc

b  c

  { }
rc + a

xca

c  a

 = 1 (cÉgvwYZ) 

cÉk²5  p = xya1, q = xyb1 , r = xyc–1 [b.cÉ.h.•ev.]
 

K. ab = ba nGj •`LvI •h, ( )
a

b

a

b
  = a

a

b
 1

  2 

L. cÉgvY Ki •h, (b +a)log
p

q
 + (c + b)log

q

r
  + (a + c)log

r

p
  

= 0 4 
M. (b  c)log p + (c  a)logq + (a  b)log r ‣i gvb wbYÆq 

Ki| 4 
5 bs cÉGk²i mgvavb 

K  •`Iqv AvGQ, ab = ba 

 •`LvGZ nGe •h, ( )
a

b

a

b
  = a

a

b
 1

  

 evgcÞ = ( )
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

 = WvbcÞ  

  ( )
a

b

a

b
  = a

a

b
 1

  (ˆ`LvGbv nGjv) 

L  •`Iqv AvGQ, p = xya1,q = xyb1,r = xyc1 

 cÉgvY KiGZ nGe •h, (b + a)log
p

q
 + (c + b)log

q

r
 + (a + c)log

r

p
 = 0 

 evgcÞ = (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

p
  

 = (a + b)log 
xya1

xyb1 + (b +c) log
xyb1

xyc1  + (c + a)log
xyc1

xya1  

 = (a + b)log 
ya1

yb1 + (b +c)log
yb1

yc1 + (c + a)log 
yc1

ya1  

 = (a + b)log ya  1  b + 1 + (b + c)log yb1  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 = WvbcÞ  

  (b +a)log
p

q
 + (c + b)log

q

r
  + (a + c)log

r

p
  = 0  (cÉgvwYZ) 

M  •`Iqv AvGQ, p = xya1, q = xyb1, r = xyc1 

 (b  c)log p + (c  a)log q + (a  b)log r ‣i gvb wbYÆq KiGZ 
nGe| 

 cÉ̀ î ivwk = (b  c)log p + (c  a)log q + (a  b)log r 

 = (b  c)log (xya  1) + (c  a)log (xyb1) + (a  b)log 

(xyc1) 

 = (b  c) (log x + log ya1) + (c  a) (log x + log yb1)  

+ (a  b) (log x + log yc  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)log x + {(b  c) (a  1) + 

(c  a) (b  1) + (a  b) (c  1)} log y 

 = 0  log x + {(b  c) (a  1) + (c  a) (b  1)  

+ (a  b) (c  1)log y 

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

+ (ca  bc  a + b)} log y 

 = (ab  ca  b + c + bc  ab  c + a + ca  bc  a + b) log y 

 = 0  log y  = 0 

  wbGYÆq gvb = 0 

cÉk²6  (x) = ln (x – 4) nGj,  
K. dvskbwUi wecixZ dvskb wbYÆq Ki| 2  
L. (x) ‣i •WvGgb I •ié wbYÆq Ki| 4  
M. (x) dvskbwUi •jLwPò Aâb Ki ‣es ‣i ․ewkÓ¡Å •jL| 4  

6 bs cÉGk²i mgvavb 
K  •`Iqv AvGQ, (x) = ln (x – 4) 

gGb Kwi, 1(x) = a 
 ev, x = (a) 

 ev, x = n(a  4) 

 ev, ex = a  4 

 ev, a = ex + 4 

 –1 (x) = ex + 4. 



4 cvGéix gvaÅwgK m†Rbkxj DœPZi MwYZ 

L  •hGnZz jMvwi`wgK ÷aygvò abvñK evÕ¦e msLÅvi RbÅ msævwqZ nq| 

 x – 4 > 0 

ev, x > 4 

 cÉ̀ î dvskGbi •WvGgb = (4, ) 

Avevi ‘K’ nGZ cvB, x = ey + 4 

y ‣i mKj evÕ¦e gvGbi RbÅ x ‣i gvb evÕ¦e nq|  

 cÉ̀ î dvskGbi •ié = .  

M   •jLwPò: y =  (x) = ln (x – 4) 

•hGnZz dvskbwUi •WvGgb (4, ), myZivs •WvGgGbi gGaÅ x ‣i KGqKwU 

gvGbi RbÅ y ‣i gvb wbYÆq Kwi (KÅvjKzGjUi eÅenvi KGi)| 

x = 5 nGj, y = ln (5 – 4) = ln 1 = 0 

x = 4.5 nGj y = ln (0.5) = – 0.693 

x = 6 nGj y = ln 2 = 0.693 

x = 7 nGj y = ln (7  4) = 1.09 

x = 8 nGj y = ln (8  4) = 1.39 

x = 10 nGj y = ln (10  4) = 1.79 

x = 12 nGj y = ln (12  4) = 2.07 

cÉvµ¦ we±`yàGjv MÉvd KvMGR Õ©vcb KGi msGhvM KiGj (x) ‣i 

•jLwPò AuvKGj Zv wbÁ²i…c: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ˆjLwPòwUi agÆ : 

1. x-‣i mKj gvb 4  •^GK eo| 

2. x = 5 ‣i RbÅ y = ln (5 –4) = ln 1 = 0 A Æ̂vr 

 •iLvwU x-AÞGK (5, 0) we±`yGZ •Q` KGi| 

3. x > 5 nGj x-‣i mKj gvGbi RbÅ y abvñK| 

4. 4 < x < 5 nGj y FYvñK| 

5. x  4 nGj y ‣i gvb KÌgvMZ  

 FYvñK AmxGgi w`GK AMÉmi nq A^Ævr y  –  

cÉk²7  p2 + q2 = 9pq  

K. •`LvI •h, log(p2 + q2) = 2log3 + logp + logq 2 
L. •`LvI •h, log(p4 + q4) = log 79 + 2 (logp + logq) 4 
M. cÉgvY Ki •h, 2log(p  q) = log7 + logp + logq 4 

7 bs cÉGk²i mgvavb 
K  •`Iqv AvGQ, 
  p2 + q2 = 9pq 

 mgxKiGYi Dfq cvGk¼Æ log wbGq cvB, 
  log(p2 + q2) = log9pq 

   = log9 + logp + loq 

   = log32 + logp + logq 

  log(p2 + q2) = 2log3 + logp + logq  (ˆ`LvGbv nGjv) 

L  •`Iqv AvGQ, 
  p2 + q2 = 9pq 

 ev, (p2 + q2)2  = (9pq)2  [eMÆ KGi] 
 ev, p4 + q4 + 2p2q2 = 81p2q2 

 ev, p4 + q4 + 2p2q2 = 81p2q2 

 ev, p4 + q4 = 79p2q2 

 ev, log(p4 + q4) = log(79 p2q2)   [Dfq w`GK log wbGq] 
   = log 79 + log(pq)2 

   = log79 + 2log(pq) 

  log(p4 + q4) = log79 + 2(logp + logq)  (ˆ`LvGbv nGjv) 

M  •`Iqv AvGQ, 
  p2 + q2 = 9pq 

 ev, p2  2pq + q2 = 9pq  2pq 

 ev, (p  q)2 = 7pq 

 ev, log(p  q)2 = log7pq   [Dfq w`GK log wbGq] 
 ev, 2log(p  q) = log7 + logpq 

  2log(p  q) = log7 + logp + logq   (ˆ`LvGbv nGjv) 
 

 

cÉk²8  p = ya, q = yb, r = yc ‣es A = logx(yz),  

B = logy(zx), C = logz(xy)   

K. a2 + b2 = 7ab nGj •`LvI •h, logk( )
a + b

3
 = 

1

2
logk(ab)  2 

L. a + b + c = 0 nGj •`LvI •h,  

 
1

q + r–1 + 1
 + 

1

r + p–1 + 1
 + 

1

p + q–1 + 1
 = 1  4 

M. cÉgvY Ki •h, 1

A + 1
 + 

1

B + 1
 + 

1

C + 1
 = 1  4 

8 bs cÉGk²i mgvavb 
K  •`Iqv AvGQ, a2 + b2 = 7ab  

 ev, (a + b)2 – 2ab = 7ab  ev, (a + b)2 = 9ab 

 ev, ( )
a + b

3

2

 = ab  

 ev, 2logk( )
a + b

3
 = logk(ab)  [DfqcGÞ logk wbGq]  

  logk( )
a + b

3
 = 

1

2
 logk(ab) (ˆ`LvGbv nGjv) 

X X 
X 

Y 

Y 

•Õ•j: X-AÞ eivei Þz Ë̀Zg 2 eMÆ Ni = 1 ‣KK 
Y-AÞ eivei Þz Ë̀Zg 10 eMÆ Ni = 1 ‣KK 

 

(12,2.07) 

(10,1.79) 

(8,1.39) 

(7,1.09) 

(6,.69) 

(5,0) 

(4.5,–.63) 

O 
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L  1

1 + p + q1 + 
1

1 + q + r1 + 
1

1 + r + p1 

 = 
1

1 + ya + yb + 
1

1 + yb + yc + 
1

1 + yc + ya 

 = 
1

yb + yc + 1
 + 

1

yc + ya + 1
 + 

1

ya + yb + 1
 

 = 
1

yb + 
1

yc + 1

 + 
1

yc + y  a + 1
 + 

1

ya + y  b + 1
 

 = 
yc

1 + yc + y b + c + 
1

1 + yc + yb + c + 
1

ya + 
1

yb + 1

 

[ a + b + c = 0  b + c =  a] 

 = 
yc

1 + yc + yb + c + 
1

1 + yc + yb + c + 
yb

ya + b + yb + 1
 

 = 
yc

1 + yc + yb + c + 
1

1 + yc + yb + c + 
yb

yc + yb + 1
 

 = 
yc

1 + yc + yb + c + 
1

1 + yc + yb + c + 
yb

1

yc + yb + 1

 

 = 
yc

1 + yc + yb + c + 
1

1 + yc + yb + c + 
yb.yc

1 + yc + yb + c 

 = 
yc + 1 + yb + c

1 + yc + yb + c = 
1 + yc + yb + c

1 + yc + yb + c = 1 

     
1

1 + p  + q–1 + 
1

1 + q + r–1 + 
1

1 + r + p–1 = 1 (ˆ`LvGbv nGjv) 

M  •`Iqv AvGQ, A = logx(yz), B = logy(zx), c = logzxy) 

  1 + A = 1 + logx(yz) = logxx + logx(yz) = logx(xyz)  

 1 + B = 1 + logy(zx) = logyy + logy(zx) = logy(xyz)  

   ‣es 1 + C = 1 + logz(xy) = logzz + logz(xy) = logz(xyz)  

 evgcÞ, 1

A + 1
 + 

1

B + 1
 + 

1

C + 1
  

 = 
1

logx(xyz)
 + 

1

logy(xyz)
 + 

1

logz(xyz)
  

 awi, logx(xyz) = a  xyz = xa  x = (xyz)1/a  

 logy(xyz) = b  xyz = yb  y = (xyz)1/b  

 logz(xyz) = c  xyz = zc  z = (xyz)1/c  

  (xyz)1 = (xyz)1/a.(xyz)1/b.(xyz)1/c  = (xyz)
1

a
 + 

1

b
 + 

1

c  

  
1

a
 + 

1

b
 + 

1

c
 = 1  A Æ̂vr, 1

A + 1
 + 

1

B + 1
 + 

1

C + 1
 = 1 (cÉgvwYZ) 

 

cÉk²9  log ka

 y – z
 = 

log kb

z – x
 = 

log kc

x – y
 = m 

K. •`LvI, logka
y+z = m (y2 – z2) ‣es logka

y2+yz +z2 = m(y3 – z3) 2  
L. •`LvI •h, ay + z.b z + x. cx +y

 = 1 4  
M. •`LvI •h, ay2+yz+z2

.bz2 + zx + x2
.cx2 + xy + y2 = ay+z

.b z+x. cx+y 4  
9 bs cÉGk²i mgvavb 

K   •`Iqv AvGQ, logka

y – z
 = 

logkb

z – x
 = 

logkc

 x – y
 = m 

  
logka

 y – z
 = m 

ev, logka = m(y –z)   

ev, (y + z) logka = m(y + z) (y – z) [Dfq cGÞ (y + z) àY KGi] 
 logka

y +z 
= m(y2 – z2) 

Avevi, logka = m (y –z) 

ev, (y2 + yz + z2) logka = m(y – z) (y2 + yz + z2) 

[Dfq cGÞ y2 + yz + z2 àY KGi]  
ev, logka

y2+yz+z2
 = m(y3 – z3) 

 logka
y+z = m (y2 – z2) ‣es logka

y2+yz +z2 = m(y3 – z3)  
(ˆ`LvGbv nGjv) 

L  •`Iqv AvGQ, logkb

 z – x
  = m 

ev, logkb = m(z – x) 

ev, (z + x) logkb = m(z – x) (z + x) 

ev, logkb
 z+x

 = m(z2 – x2) .............. (i) 

‣es  logkc

x – y
  = m 

ev, logkc = m(x – y) 

ev, (x + y)logkc = m(x –y) (x + y)  
 logkc

 x+y = m(x2 – y2) ............... (ii)  

‘K’ •^GK cvB logka 
y+z

  = m(y2 – z2) ........... (iii) 

(i), (ii) I (iii) bs mgxKiY •hvM KGi cvB, 
 logka

y+z + logkb
z+x+ logkc

x+y = m(y2 – z2 + z2 – x2 +x2 – y2) 

ev, logka
y+z.bz+x .cx+y 

= m. 0 = 0 

ev, logka
y+z.bz+x cx+y 

  = logk
1 

 ay+z.bz+x cx+y =1 (ˆ`LvGbv nGjv) 

M  •`Iqv AvGQ,  logkb

z – x
  = m 

ev, logkb = m(z–x) 

ev, (z2 + zx + x2) logkb = m(z –x) (z2 + zx + x2)  

[Dfq cGÞ z2 + zx+ x2 àY KGi] 
ev, logkb

z2 + zx + x2
 = m(z3 – x3) ............. (iv) 

‣es   logkc

x – y
  = m 

ev, logkc = m(x –y) 

ev, (x2 + xy + y2) logkc = m(x –y) (x2 + xy + y2)  

[Dfq cGÞ x2 + xy + y2 àY KGi] 
ev, logkc

x2 + xy + y2 = m(x3 – y3) ........... (v) 

‘K’ nGZ cvB, logka
y2 + yz + z2

 = m(y3 – z3) ............(vi) 

(iv), (v) I (vi) mgxKiY •hvM KGi cvB,  
logka

y2+yz+z2

 + logkb
z2 +zx+x2

 + logkc
x2+xy+y2

  

= m(y3 – z3 + z3 – x3 + x3 – y3) = 0 

ev, logka
y2 +yz + z2

 b
z2 + zx + x2

 c
x2+xy+y2

 = logk
1 

 a
y2 +yz + z2

 b
z2 + zx +x2

 c
x2+xy+y2

= 1 

‘L’ nGZ cvB, 
a

y+z

 b
z +x

 c
x+y

 = 1  

 a
y2 +yz + z2

 b
z2 + zx +x2

 c
x2+xy+y2

= ay+z.bz+x.cx+y (ˆ`LvGbv nGjv) 

cÉk²10 p = 
xa

xb, q = 
xb

xc ‰es r = 
xc

xa|  

K. pq1 wbYÆq Ki| 2 
L. •`LvI •h, pa + b  c. qb + c  a. rc + a  b = 1. 4 
M. cÉgvY Ki •h, (a + b)logkp + (b + c)logkq + (c + a) logkr = 0 4 



6 cvGéix gvaÅwgK m†Rbkxj DœPZi MwYZ 

10 bs cÉGk²i mgvavb 

K  •`Iqv AvGQ, p = 
xa

xb, q = 
xb

xc, r = 
xc

xa 

 pq1 = 
xa

xb ( )
xb

xc

1

     [p I q ‣i gvb ewmGq] 

  = 
xa

xb . 
xc

xb 

  = 
xa + c

xb  + b 

  pq1 = xa + c  2b (Ans.)  
 

L  •`Iqv AvGQ, p = 
xa

xb   p = xa  b 

 q = 
xb

xc    q = xb  c 

 ‣es r = 
xc

xa  r = xc  a 

 evgcÞ = pa + b  c  qb+ca
  r

c+ab 

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

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

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

  = xa2  b2  ac + bc.xb2  c2  ab + ac x.c
2  a2  bc + ab 

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

  = x0  

  = 1  

  = WvbcÞ  
  pa + b  c. qb + c  a. rc + a  b = 1 (ˆ`LvGbv nGjv) 
 

M  •`Iqv AvGQ,  

  p = 
xa

xb 

 ev, p = xa  b 

 ev, logkp = logkx
a  b  [Dfq w`GK logk wbGq] 

  logkp = (a  b) logkx ... ... ... ... (i) 

  q = 
xb

xc 

 ev, q = xb  c 

 ev, logkq = logkx
b  c 

  logkq = (b  c)logkx ... ... ... (ii) 

 ‣es r = 
xc

xa 

 ev, r = xc  a 

 ev, logkr = logkx
c  a 

  logkr = (c  a) logkx ... ... ... ... (iii) 

 ‣Lb evgcÞ = (a + b)logkp + (b + c)logkq + (c + a)logkr 

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

+ (c + a)(c  a)logkx 

 = (a2  b2)logkx + (b2  c2)logkx + (c2  a2)logkx 

 = (a2 – b2 + b2  c2 + c2  a2)logkx 

 = 0  logkx  

 = 0  

 = WvbcÞ 

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

cÉk²11  ‣KwU dvskb y = 1  2
x   

K. cÉ̀ î dvskGbi •WvGgb I •ié wbYÆq Ki|  2 

L. dvskbwUi •jLwPò AsKb Ki ‣es ․ewkÓ¡ÅàGjv •jL|  4 

M. dvskbwUi wecixZ dvskb wbYÆq KGi Zv ‣K-‣K wKbv 

wbaÆviY Ki ‣es wecixZ dvskbwUi •jLwPò AuvK| 4 

11 bs cÉGk²i mgvavb 

K   cÉ̀ î dvskb, y = 1  2x ... ... ... (i) 

 dvskbwU x ‣i mKj evÕ¦e gvGbi RbÅ msævwqZ| 

  dvskbwUi •WvGgb =  (Ans.) 

 (i) bs •^GK cvB, 2x = 1  y 

 ev, 1

2x = 1  y ev, 2x = 
1

1  y
  ev, log 2x = log 



1

1  y
  

 ev, x log 2 = log 



1

1  y
  ev, x = 

1

log 2
 log 



1

1  y
 ... ... ... 

(ii) 

 (ii) bs mgxKiYwU msævwqZ nGe hw` 1  y > 0  y < 1 

  dvskbwUi •ié = (, 1) (Ans.) 

L   cÉ̀ î dvskb, y = 1  2x   y = 1  
1

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

 (i) bs mgxKiYwU   < x <  eÅewaGZ msævwqZ| myZivs ‣B 

eÅewai gGaÅ x ‣i KGqKwU gvGbi RbÅ y ‣i gvb wbYÆq Kwi: 
x 3 2 1 0 1 2 3 

y 7 3 1 0 0.5 0.75 0.875 

 Þz Ë̀Zg eGMÆi 4 evü mgvb ‣K ‣KK aGi cÉvµ¦ we±`yàGjv QK 

KvMGR Õ©vcb Kwi| we±`yàGjv •hvM KGi cÉ̀ î dvskGbi 

•jLwPò cvB| 

 

 

 

 

 

 

 

 

 

 

 ŠewkÓ¡Å: (i) •jLwPòwU chÆGeÞY KiGj •`Lv hvq •h, ‣wU 

gƒjwe± ỳMvgx| 

 (ii) x ‣i abvñK gvGbi RbÅ y abvñK ‣es x ‣i FYvñK 

gvGbi RbÅ y FYvñK| 

 (iii) x  –  ‣i RbÅ y    ‣es x   ‣i RbÅ y  1| 

 (iv) •jLwPòwU AewœQ®²| 

Y 

X X 

Y 
(3,7) 

(2,3) 

(1,1) 

(1,0.5) (2,0.75) 

(3,0.875) 

(0, 0) 



mƒPKxq I jMvwi`gxq dvskb 7 

 
 

M   awi, y = (x) = 1  2x 

  y = 1  2x  ‣es y = (x)   1(y) = x 

 ev, 2x = 1  y  

 ev, 1

2x = 1  y  

 ev, 2x = 
1

1  y
  

 ev, log 2x = log 



1

1  y
   

 ev, x log 2 = log 



1

1  y
  

 ev, xlog2 = log(1 – y)– 1  

 ev, xlog2 = – log(1 – y) 

  x = 
– log(1 – y)

log2
 

  f – 1(y) = 
– log(1 – y)

log2
 

  f – 1(x) = 
– log(1 – x)

log2
 

 gGb Kwi, 
  x1, x2   

  f – 1(x1) = f – 1(x2) 

 ev, – log(1 – x1)

log2
 = 

– log(1 – x2)

log2
 

 ev, 1 – x1 = 1 – x2 

  x1 = x2 

  wecixZ dvskbwU ‣K-‣K 

 f – 1(x) = 
– log(1 – x)

log2
 ‣i •jLwPò Aâb: 

 •hGnZz – log(1 – x)

log2
 nGjv 1 – 2– x ‣i wecixZ| myZivs y = x 

•iLvi mvGcGÞ mƒPK dvskGbi cÉwZdjb jMvwi`wgK dvskb 
wbYÆq Kiv nGqGQ hv y = x •iLvi mvGcGÞ m`†k| hLb x  – 

 ZLb y  –  ‣es hLb x  1 ZLb y   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
DËi ms‡KZmn m„Rbkxj cÖkœ 

 
 

cÉk²12 f(x) =  5x + 1, x   nGj,  wkLbdj-3 I 4 

K. •`LvI •h, 3
a

3b = 
1

3b a  hLb a, b  , a < b 2 

L. f(x) ‣i wecixZ dvskbGK log( )
a

b
 ‣i gvaÅGg cÉKvk Ki| 4 

M. •jLwPGòi gvaÅGg dvskbwUi •ié wbYÆq Ki| 4 

Dîi: L. f1(x) =  
log(1  x)

log5
  M. •ié, Rf = (, 1)   

cÉk²13 ˆ`Iqv AvGQ, y = (x), ˆhLvGb (x), x ‰i 10 wfwîK 
jMvwi`g| 
K. (x) = KZ ‣es ‣i wecixZ dvskb wbYÆq Ki| 2  
L. (x) ‣i •WvGgb I •ié wbYÆq Ki| 4  
M. (x) ‣i •jLwPò AuvK ‣es •jLwPGòi ․ewkÓ¡Å •jL| 4  
Dîi: K. log10x, 10x  L.  •WvGgb = (0, ), •ié =  = (– , ) 

cÉk²14   loge(1 + x)

logex
 = 2 ‣KwU jMvwi`wgK mgxKiY|  

K. cÉ̀ î mgxKiYwUGK x PjK msewjZ ‣KwU exRMvwYwZK w«¼NvZ 
mgxKiGYi Av`kÆi…Gc cÉKvk Ki| 2 

L. K. nGZ cÉvµ¦ w«¼NvZ mgxKiYwUi gƒGji cÉK‡wZ wbYÆq Ki ‣es 
•jLwPGòi mvnvGhÅ mgvavb Ki| 4 

M. hw` a3xb5x = a5xb3x nq ZGe •`LvI •h, x loge ( )
b

a
 = logea 4 

Dîi: K. x2 – x – 1 = 0; L. gƒj«¼q evÕ¦e I Amgvb (1.618, – 0.618)  

cÉk²15  i.  x2  5x + 6 = 0     ii.   5x + 52x = 26 

iii. 
logk(3 + x)

(logkx)
 = 2 

K. (i) bs mgxKiGYi wbøvqK •ei Ki| 2 
L. (ii) bs mgxKiYwUi mgvavb Ki| 4 

M. (iii) bs mgxKiY «¼viv cÉgvY Ki •h, x = 
1 + 13

2
  4 

Dîi: K. 1;  L. x = 0, 2 

cÉk²16  a = 2
1

3 + 2
1

3  ‣es b2 + 2 = 3
2

3 + 3
2

3  , b > 0   

K. w«¼Zxq mgxKiY •^GK •`LvI •h, b = 3
1

3 – 3
1

3   2 
L. cÉgvY Ki •h, 3b3 + 9b = 8 4 
M. cÉ̂ g mgxKiY •^GK •`LvI •h, 2a3 – 6a = 5 4 

cÉk²17 ( )
pa

pb

a2 + ab + b2

,  ( )
pb

pc

b2 + bc + c2

, ( )
pc

pa

c2 + ca + a2

 







p(x + y)2

pxy

x  y

, 






p(x + z)2

pxz

y  z

 I 






p(z + x)2

pzx

z  x

  

K. 1g I 4^Æ ivwki gvb wbYÆq Ki|  2 

L. ( )
pa

pb

a2 + ab + b2

   ( )
pb

pc

b2 + bc + c2

   ( )
pc

pa

c2 + ca + a2

 ‣i gvb wbYÆq 

Ki|  4 

M. •`LvI •h, 






p(x + y)2

pxy

x  y

  






p(y + z)2

pyz

y  z

  






p(z + x)2

pzx

z  x

= 1. 4 

Dîi: K. Pa3–b3
, Px3–y3; L. 1 

Y 

X X 

Y 

– log(1 – x)

log 2
 

1 – 2 – x 
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cÉk²18 f(x) =  5x + 1, x   nGj,  wkLbdj-3 I 4 

K. •`LvI •h, 3
a

3b = 
1

3b a  hLb a, b  , a < b 2 

L. f(x) ‣i wecixZ dvskbGK log( )
a

b
 ‣i gvaÅGg cÉKvk Ki| 4 

M. •jLwPGòi gvaÅGg dvskbwUi •ié wbYÆq Ki| 4 

Dîi: L. f1(x) =  
log(1  x)

log5
  M. •ié, Rf = (, 1)   

cÉk²19  a = xyp 1, b = xyq 1 ‣es c = xyr  1 nq, ZvnGj  

K. p + q + r = 3 nGj •`LvI •h, 3
abc = x 2 

L. •`LvI •h, aq  r  1.br  p  1.cp  q  1 = x3. 4 

M. p + q + r = 3, pq + qr + rp = 3 nGj (a2b2c2)/(ap + 1bq + 1cr + 

1) ‣i gvb wbYÆq Ki|  4 

Dîi: M. x–12 

cÉk²20 1g ivwk log( )x + y

3
 = 

1

2
 (logx + logy), 2q ivwk 

x = 1 + logabc, y = 1 + logb ca ‰es z = 1 + 1ogcab. 

K. 1g ivwki •ÞGò •`LvI •h, x
y

 + 
y

x
 = 7  2 

L. 2q ivwki c`àGjvi •ÞGò, cÉgvY Ki •h, xyz = xy + yz + zx| 4 

M. hw` 2log8A = p, 2log22A = q ‣es q – p = 4 nq ZGe A ‣i 

gvb wbYÆq Ki| 4 

Dîi: M. A = 2

3

2
  

cÉk²21   logka

4
 =  

logkb

6
 = 

logkc

3p
 ‰es a3b2c = 1  

K. 1g kZÆ nGZ •`LvI •h, b2 = a3 2  
L. 1g I 2q kZÆ nGZ p-‣i gvb wbYÆq Ki| 4  
M. cÉgvY Ki •h, logkab + logkbc + logkca – logkab–2c = logka 4 
Dîi: L.  – 8 

cÉk²22 hw` ax = by = cz, ˆhLvGb a  b  c ‰es 92R = 3R+1 nGj,  
K. R ‣i gvb wbYÆq Ki|  2 

L. x = 2 ‣es y = 3 nq ZGe •`LvI •h, ( )
a

b

3

2 + ( )
b

a

2

3 = a + 
1

3
b

4 

M. abc = 1 nGj •`LvI •h,  
 x–1 + y–1 + z–1 = 0 ‣es x–3 + y–3 + z–3 = (3xyz)–1  4 

Dîi: K. 1
3
  

cÉk²23 p = xa, q = xb, r = xc ‣es a + b + c = 0.  
K. (pqr)2 ‣i gvb •ei Ki|  2 

L. •`LvI •h, 



p

q1

a 2 + ab + b2

  


q

r1

b2 + bc + c2

  



r

q1

c2 + ca + a2

 = 1. 4 

M. cÉgvY Ki •h, 1

1 + p + q1 + 
1

1 + q + r1 + 
1

1 + r + p1 = 1.  4 

Dîi: K. 1 

cÉk²24 A = ( )
xb

xc

b + c

  ( )
xc

xa

c + a

  ( )
xa

xb

a + b

 

B = a2  3
2

3  3


2

3 + 2 ‣es a  0. 

P = loga(bc), q = logb(ca), r = logc(ab) nGj,   
K. •`LvI •h, A = 1. 2 
L. B = 0 nGj •`LvI •h, 3a3 + 9a = 8 4 

M. cÉgvY Ki •h, 1

p + 1
 + 

1

q + 1
 + 

1

r + 1
 = 1. 4 
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wb‡R‡K hvPvB Kwi 

 
 

m†Rbkxj eüwbeÆvPwb cÉk² 

mgq: 25 wgwbU;     gvb-25

1. hw` ab = ba nq ZGe ( )a

b

a

b ‰i gvb 

ˆKvbwU? 

 K a
a

b  L a

a

b
  1

  

 M a
a

b
 + 1

  N a

b

a
  1

   

2. 33x = 
1

3
 nGj, x ‰i gvb KZ? 

 K 3 L 
1

3
 

 M 1
3
 N 3 

3. 400 ‰i 

 i. gvb (2 5)4 ‣i mgvb 

 ii. 4 wfwîK jM 2 5 

 iii. 2 5 wfwîK jM 4 

 wbGPi ˆKvbwU mwVK ? 

 K i I ii L i I iii 

 M ii I iii N i, ii I iii 

4. 
12

a8 a6 a4 ‰i gvb KZ? 
 K a L a12 

 M 1 N 0 

5. x x x .......Amxg chÆ¯¦ gvb KZ? 

 K x3 L x

1

2
  

 M x N x2 

6. 1

ax = 
1

by = 
1

cz ‰es abc = 1 nGj x + y + z = 

KZ?  

 K −1 L 0 

 M 1
3
 N 1 

7. ap2–q2
.aq2–r2

. ar2–p2 
=?  

 K 0 L 1 

 M pqr N p2q2r2 

8. y = 2x dvskbwU?  

 i. mƒPK dvskb  

 ii. •WvGgb (, ) 

 iii. •ié (0, )  

 wbGPi ˆKvbwU mwVK?  

 K i I ii L i I iii 

 M ii I iii N i, ii I iii  

 wbGPi ZG^Åi AvGjvGK (9-10) bs cÉGk²i 
Dîi `vI:  

 32x + 1  4.3x + 1 + 9 = 0 ‣KwU mƒPK 

mgxKiY|  

9. 3x = a aiGj cÉ`î mgxKiYwUi a ‰i gvb 
KZ?  

 K 3, 9 L 1, 3 

 M 1

3
, 9 N 3, 

1

9
 

10. mgxKiYwUi mgvavb KZ?  

 K 0, 1 L 0, 1 

 M 1, 2 N 1

2
, 1 

11. hw` x, y, z  0, px = qy = rz nq ZGe 
 wbGPi ˆKvbwU mwVK? 

 K q = r
z

y L r = q
z

y 

 M q = r
y

z N p = q
x

y 
12. x, y, z  0, ax = by = cz ‰es b2 = ac nGj 

wbGPi ˆKvbwU mwVK? 

 K 1
y
 + 

1

z
 = 

2

x
 L 1

y
 + 

1

x
 = 

2

z
 

 M 2

x + y
 = 

1

z
 N 1

x
 + 

1

z
 = 

2

y
 

13. a > 0, m, k  , n  , n > 1 nGj 

 i. 
n

a = 
nk

ak   

 ii. 
n

am = a
m

n  

 iii. 
m

am = a 

 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii 

 M ii I iii N i, ii I iii 

 f(x) = 
x

|x|
 ‣KwU dvskb ‣es x  . 

 DcGii ZG^Åi AvGjvGK 14 I 15 bs 
cÉGk²i Dîi `vI: 

14. f(0) KZ? 
 K 0 L 1 

 M AmsãvwqZ N  

15. (x) ‰i ˆWvGgb KZ? 
 K  L  

 M   {1} N   {0} 

16. f(x) = 
x

|x|
 , dvskGbi ˆié KZ ˆhLvGb x  0? 

 K Rf = {1} L Rf = {–1}  

 M Rf = {–1, 1} N Rf = {x : x  } 

17. (x) = e

|x|

2  dvskbwUi ˆié ˆKvbwU,  

 ˆhLvGb, –1 < x < 0? 

 K (–1, 0) L (1, 0) 

 M (1, e)  N ( )
1

e
 0   

18. x ‰i ˆKvb ˆKvb gvGbi RbÅ 

 log10[98 + x2  12x + 36] = 2 nGe? 
 K 2, 4 L 2, 6 

 M 4, 6 N 4, 8   

19. y = ln 
5 + x

5  x
 ‰i ˆié@ 

 K  L (5, 5) 

 M + N +  {5} 

20. log2 log2 log381 = KZ? 

 K 1 L 2 

 M 3 N 4 

21. log3.2 ‰i gvb ˆKvbwU? 

 K log2  log3 + log5  
 L 2 log5  log2 
 M 4 log2  log5 

 N log32  log5 

22. F(y) = |y| + y ‰i ˆWvGgb KZ? 

 K  L + 

 M {– 4, 5] N ]–4, 5[ 

 wbGPi ZG^Åi AvGjvGK 23 I 24bs cÉGk²i 

Dîi `vI: 
 a = xyp1, b = xyq1, c = xyr1 

23. b

c
  ‰i gvb KZ? 

 K xpq L xqr 

 M yp+q N yqr 

24. a + b + c ‰i gvb wbGPi ˆKvbwU? 

 K x
y

 (yp + yq + yr) L x

y
 (yp  yq  yr) 

 M y
x

 (yp + yq + yr) N y

x
 (yp  yq  yr) 

25. i. logaP = logbP  logab 

 ii. loga a  logb b  logc c = 
1

8
 

 iii. logab = 
1

logba
 

 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii 

 M ii I iii N i, ii I iii 



10 cvGéix gvaÅwgK m†Rbkxj DœPZi MwYZ 
 

  m†Rbkxj iPbvgƒjK cÉk²  
mgq: 2 N¥Ÿv 35 wgwbU                 gvb-50 

[we. `Ë. •hGKvGbv 5wU cÉGk²i Dîi w`GZ nGe| cÉwZ cÉGk²i gvb 10   10  5 = 50] 

1. (i) a3x.b7x = a7+x.b5x  (ii) a2  2 = 2

2

3 + 2
 

2

3 .  

K. a2 + b2 = 11ab nGj •`LvI •h, 2 logk 
a  b

3
 = logkab. 2 

L. (i) nGZ •`LvI •h, x logk( )
b

a
  = 2 logka 4 

M. (ii) nGZ •`LvI •h, 2a3  6a = 5 4 

2. a = 3l + 1, b = 3m + 2, c = 3n + 3 ‣es abc = 729  

K. l + m + n ‣i gvb wbYÆq Ki| 2 
L. hw` x = 1 + log3bc, y = 2 + log3ca ‣es z = 3 + log3ab nq 

ZGe •`LvI •h, x + l = y + m = z + n 4 

M. •`LvI •h, 1

2m + 2n + 1
  + 

1

2n + 2l + 1
  + 

1

2l + 2 m + 1
  = 1 4 

3. log (1 + y)

log y
  = 2 

K. cÉ̀ î mgxKiYGK y PjGKi ‣KwU w«¼NvZ mgxKiGY i…cv¯¦i 
Ki| 2 

L. DóxcGKi AvGjvGK •`LvI •h, y = 
1 + 5

2
  4 

M. cÉgvY Ki •h, 1

loga (abc)
  + 

1

logb(abc)
  + 

1

logc(abc)
 = 1 4 

4. 4x = 2y, (27)xy = 9y + 1 `yB PjK wewkÓ¡ mƒPKxq mgxKiY 
•RvU ‣es P = log

a
 b  log

b
 c  log

c
 a. 

K. 







( )x

1

a 

a2  b2

a  b  

a

a + b

 ‣i gvb wbYÆq Ki| 2 

L. mƒPKxq mgxKiY •RvGUi mgvavb Ki| 4 
M. •`LvI •h, P = 8. 4 

5. ƒ(x) = 
x  3

2x  1
 ; x  

1

2
 ‣es g(x) = ln 

1  x

1 + x
  `yBwU dvskb| 

K. ƒ( )
1

3
  ‣i gvb wbYÆq Ki| 2 

L. •`LvI •h, ƒ(x) ‣K-‣K dvskb| 4 
M. g(x) ‣i •WvGgb I •ié wbYÆq Ki| 4 

6. a = xyp1, b = xyq1, c = xyr1 ‣es ƒ(x) = ln 
4 + x

4  x
   

K. 4x + 1 = 256 nGj x ‣i gvb KZ? 2 
L. DóxcGKi AvGjvGK cÉgvY Ki •h,  
 (q  r)logka + (r  p)logkb + (p  q)logkc = 0 4 
M. ƒ(x) dvskbwUi •WvGgb I •ié wbYÆq Ki| 4 

7. A = p2 – 3
2

3 – 3
– 

2

3 + 2 ‣es (x) = ln(1 + x); x  0 

K. (25)x = (125)y nGj x t y ‣i gvb wbYÆq Ki|   2 
L. A = 0 nGj •`LvI •h, 3p3 + 9p = 8 4 
M. (x) ‣i eYÆbvmn •jLwPò Aâb Ki|  4 

8. A = ax – y, B = ay – z, C = az – x 

K. cÉgvY Ki •h, ABC = 1  2 
L. cÉgvY Ki •h,  

 1

1 + B + A– 1 + 
1

1 + C + B– 1 + 
1

1 + A + C– 1 = 1| 4 

M. •`LvI •h,  

 (x – y) logk( )
A

B
 + (y – z)logk( )

B

C
 + (z – x)logk( )

C

A
 = 

3

2
[(x – y)2logk a + (y – z)2logka + (z – x)2logka] 4 

 

m†Rbkxj eüwbeÆvPwbgGWj cÉk²cGòi Dîi 
 

1 L 2 L 3 L 4 K 5 M 6 L 7 L 8 N 9 L 10 K 11 K 12 N 13 N 

14 M 15 N 16 M 17 M 18 N 19 K 20 K 21 M 22 K 23 N 24 K 25 N   
 

m†Rbkxj iPbvgƒjKgGWj cÉk²cGòi Dîi 
 

2. K. 0 

3. K. 1 + y = y2 

4. K. x 

 L. (1, 2), ( ) 
1

3
  

2

3
 

5. K. 8 

 M. •WvGgb =  ( 1, 1) ‣es •ié =  

6. K. 3 

 M. •WvGgb = ( 4, 4), •ié =  

7. K. 3 t 2  
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eüwbeÆvPwb cÉk² 

mgq: 25 wgwbU;     gvb-25

1. hw` ax = by = cz ‰es b2 = ac nq ZGe@ 

 K 

1

x
  + 

1

z
 = 

1

y
 L 

1

y
  + 

1

z
  = 

1

x
  

 M 

1

y
  + 

1

z
  = 

2

x
  N 

1

x
  + 

1

z
  = 

2

y
  

2. 
13

x8 x6 x4 ‰i gvb KZ?  
 K x L x2 

 M x4
 N x6 

3. ax = ay nGj x = y nGe, hLb @ 

 K a > 0 I a  1 L a > 0 I a = 1  

 M a < 0 I a  1  N a < 0 I a = 1  

4. x
x x

 = ( )x x
x

 nq, ZGe x ‰i gvb 
ˆKvbwU?  

 K 9
4
 L 

3

2
 

 M 1
2
 N 

2

3
 

5. ax = am nGj  
 i. x = 1 ‣i RbÅ m = 2 

 ii. x = m nGe hLb a  0 I a > 1 

 iii. ax  m = 1 

 wbGPi ˆKvbwU mwVK?  
 K i I ii L i I iii 

 M ii I iii N i, ii I iii   
6. y = 2x dvskbwU@ 
 i. mƒPK dvskb  
 ii. •WvGgb (, ) 

 iii. •ié (0, )  

 wbGPi ˆKvbwU mwVK?   
 K i I ii L i I iii 

 M ii I iii N i, ii I iii   
7. mƒPK dvskb f (x) = ax mKj evÕ¦e 

msLÅvi RbÅ msævwqZ, wbGPi ˆKvb 
kGZÆ?  

 K a < 0 ‣es a  1 

  L a > 0 ‣es a  1 
 M a > 0 ‣es a = 1 

 N a < 0 ‣es a =1   
8. mƒPGKi aviYv Abyhvqx@ 

i. mKj n  , n > 1 ‣i RbÅ  n 0 = 0 

ii. hw` a >  ‣es n  n nq, ZGe a 

‣i ‣KwU AbbÅ abvñK n Zg gƒj 
AvGQ| 

iii. a < 0 ‣es n  , n > 1 weGRvo 

nGj n
a = n

|a|  

 

 
 

 

 wbGPi ˆKvbwU mwVK?    
 K i I ii L ii I iii 

 M i I iii N i, ii I iii   

x, y, z  0 ‰es ax = by = cz 

DcGii ZG Å̂i AvGjvGK 9 I 10 bs cÉGk²i Dîi 
v̀I: 

9. wbGPi ˆKvbwU mwVK?  

 K a = c

z

y  L a = c

z

x  

 M a  
bz

c
  N a = b

y

z    

10. wbGPi ˆKvbwU ac ‰i mgvb? 

 K b
y2

zx  L b
yz

 y  

 M b
y

x
 + 

y

z    N b

z

y
 + 

y

z    

11. hw` log
8

x = 3 
1

3
 nq, ZGe x ‰i gvb 

KZ?  
 K 32 L 16 
 M 8 N 64  
12. hw` log(axbycz) = 0 nq, ZGe wbGPi ˆKvbwU 

mwVK?  
 K axbycz = 0 L axbycz = 1 

 M abc = 0  N abc = 1 

13. px = y nGj, wbGPi ˆKvbwU mwVK?  
 K p = logxy L x = logpy 
 M x = logyp N y = logpx  
14. a, b, p > 0 ‰es a  1, b  1 nGj@  

i. logaP = logbP  logab

ii. loga a  logb b  logc c = 2  

iii. xlogay = ylogax   

 wbGPi ˆKvbwU mwVK? 
 K i I ii  L ii I iii 

 M i I iii N i, ii I iii  

15. xlogxy wbGPi ˆKvbwUi mgvb? 

 K x L y 

 M logxy  N logyx  

16. p = logab + logac nq ZGe 1 + p = KZ? 
 K 1   L 1 + bc 

 M logaabc   N abcloga1 

17. logb logb logb (bbba

) = KZ?  

 K bb L bbb 

 M bbba

 N a 
 

 

 

18. log
a
b  log

b
c  log

c
a = KZ?  

 K 1 L 2 M 4 N 8 

f(x) = 
x

|x|
 ‣KwU dvskb ‣es x  R. 

DcGii ZG^Åi AvGjvGK 19 I 20 bs cÉGk²i 
Dîi `vI: 
19. f(0) KZ? 
 K 0   L 1 
 M AmsãvwqZ N  
20. (x) ‰i ˆWvGgb KZ? 
 K    L  
 M   {1}   N   {0} 

21. logk(1 + 3x)

logkx
 = 2 nGj ‰i w«¼NvZ 

mgxKiY wbGPi ˆKvbwU?  
 K x2 + 3x + 1 = 0 L x2  3x  1 = 0 
 M 2x = 3x  1 N 3x = x2 + 1 
22. F(x) = 5  x dvskbwUi@  
 i. •WvGgb = {x   : x  5} 

 ii. •ié = {x   : x  0} 

 iii. wecixZ dvskb F1(x) = x  5 

 wbGPi ˆKvbwU mwVK?  
 K i I ii L i I iii 

 M ii I iii N i, ii I iii 
23. mƒPGKi ˆÞGò@ 
 i. 4 = 2 

 ii. 
3
 8  =  2

 

 iii. a2 = |a| = 


a hLb a  0

 a hLb a < 0
  

 wbGPi ˆKvbwU mwVK ?  
 K i I ii   L i I iii 
 M ii I iii   N i, ii I iii 
24. log42 + log6 6 = KZ? 

 K 1
2

  L 1 

 M 3
2

  N  2   

25. i. logxx x3 x = 3 

  ii. ax = b nGj, x = logab 

  iii. log
2 5

 400 = x, nGj x ‣i gvb 1
4
 

 wbGPi ˆKvbwU mwVK ? 
 K i I ii   L i I iii 
 M ii I iii   N i, ii I iii 
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m†Rbkxj cÉk² 
mgq: 2 N¥Ÿv 35 wgwbU                 gvb-50 

[we. Ë̀. •hGKvGbv 5wU cÉGk²i Dîi w`GZ nGe| cÉwZ cÉGk²i gvb 10   10  5 = 50] 
1. P = xa, Q = xb ‣es R = xc  

K. •`LvI •h, P  Q  R = x nGj a + b + c = 1 2 

L. ( )
P

Q

a2+ab+b2

  ( )
Q

R

b2+bc+c2

  ( )
R

P

c2+ca+a2

 ‣i gvb wbYÆq 

KGiv| 4 

M. hw` a + b + c = 0 nq ZGe •`LvI •h,  

 1

P + 
1

Q
 + 1

 + 
1

R + 
1

P
 + 1

 + 
1

Q + 
1

R
 + 1

 = 1 4 

2. a = xyp  1, b = xyq  1, c = xyr  1 ‣es z2 + 2 = 3
2

3 + 3

2

3 •hLvGb 

z  0  

K. p + q + r = 3 nGj abc = KZ? 2 

L. •`LvI •h, aq  r. br  p. cp  q = 1. 4 

M. cÉgvY Ki •h, 3z3 + 9z  8 = 0 4 

3. a = 2
1

3 + 2
 

1

3 ‣es b2 + 2 = 3
2

3 + 3
2

3 , b  0.   

K. 5n+2 + 35  5n1

4  5n   ‣i gvb wbYÆq Ki| 2 

L. cÉgvY Ki •h, 3b3 + 9b = 8 4 

M. cÉ̂ g mgxKiY •^GK •`LvI •h, 2a3  6a = 5.  4 

4. a = xyp – 1, b = xyq – 1, c = xyr – 1 ‣es f (x) = ln 
4 + x

4 – x
  

K. (16)2x = 4x + 1 nGj, x = KZ?  2 

L. DóxcGKi AvGjvGK cÉgvY Ki •h,  

 (q – r) logk a + (r – p) logk b + (p – q) logkc = 0. 4 

M. f(x) = dvskGbi •WvGgb I •ié wbYÆq Ki| 4 

5. A = ax  y, B = ay  z, C = az  x  

K. cÉgvY Ki •h, ABC = 1 2 

L. cÉgvY Ki •h, 1

1 + B + A1  + 
1

1 + C + B1  + 
1

1 + A + C1  = 1 4 

M. cÉgvY Ki •h, (x  y)logk ( )
A

B
+ (y  z)logk ( )

B

C
 + (z  x) logk 

( )
C

A
 = 

3

2
 [(x  y)2 logk a + (y  z)2 logk a + (z  x)2 logka] 4 

6. bxGPi ivwkàGjv jÞÅ Ki: | 

(i) 
x(y + z  x)

logkx
 = 

y(z + x  y)

logky
 = 

z(x + y  z)

logkz
  

(ii) y = 3x  

K. x ‣i gvb wbYÆq KGiv hLb log
8

 x = 3
1

3
  2  

L. cÉ̀ î (i) ‣i mvnvGhÅ •`LvI •h, xyyx = yzzy = zxxz 4 

M. cÉ̀ î (ii) bs ‣i •jLwPò AsKb KGiv| 4 

7.x = 
4a

4b , y = 
4b

4c , z = 
4c

4a  

K. log4x = 0 nGj •`LvI •h, a = b. 2 

L. xa2 + ab + b2
  yb2

 + bc + c2
  zc2

 + ca + a2
 = KZ? 4 

M. cÉgvY Ki •h, (a + b  c)log4x + (b + c  a) log4y 

 + (c + a  b) log4z = 0 4 

8.M = x + x2  1 , N = x  x2  1  

K. M = N nGj x ‣i gvb KZ?  2 

L. •`LvI •h, M + 
1

M
 = N +  

1

N
  4 

M. MN = 1 nGj cÉgvY Ki •h,  

 log
k
 
x  x2  1

x + x2  1
 = 2 log

k
 (x  x2 1)  4 

 

wbGRGK hvPvB Kwi: eüwbeÆvPwb cÉk² 

Dî
i 1 N 2 K 3 K 4 K 5 M 6 N 7 L 8 N 9 L 10 M 11 K 12 L 13 L 

14 M 15 L 16 M 17 N 18 N 19 M 20 N 21 L 22 K 23 K 24 L 25 K   

wbGRGK hvPvB Kwi: m†Rbkxj cÉk² 
 

1. L. 1 
2. K. x3 

3. K. 8 

4. K. 1
3

; M. •WvGgb D =  ( 4, 4) ‣es •ié R =   

6. K. 32 

7. L. 1  

8. K.  1    

 

 


