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ci xÞv̂ Æx e®¬yi v, ‰LvGb ˆevWÆ ci xÞv, KÅvGWU KGj Rmn kxl ÆÕ©vbxq Õ•zj mgƒGni  ci xÞv ‰es gGWj  ˆUGÕ¡i  cÉk²àGj vi  
cƒYÆvã  mgvavb AaÅvqwf wî K ˆ̀ I qv nGqGQ|  ‰àGj v Abykxj b Ki Gj  Zywg ‰ AaÅvqwU ˆ̂ GK ˆhGKvGbv m†Rbkxj  i Pbvgƒj K  

        cÉGk²i  mgvavb wj LGZ cvi Ge mnGRB|  
 

cÉk²1 a, b, c KÌwgK mgvbycvwZK; m2 − 
2m

x
  + 1 = 0 ‰es 

A = 
2 − 1 − y

2 + 1 − y
 . [KzwgÍÏv ˆevWÆ-2019  cÉk² bs 3]   

K. †`LvI †h, ( )
a + b

b + c

2

  = 
a

c
 . 2 

L. A = 
5

7
  n‡j, y Gi gvb wbY©q Ki| 4 

M. cÖgvY Ki †h, 
1 + x + 1 − x

1 + x − 1 − x
  = m 4 

1 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 

 a, b, c µwgK mgvbycvZx|  

  a : b = b : c  

 ev, 
a

b
 = 

b

c
 

  b2 = ac .........(i)  

 GLb, ( )
a + b

b + c

2

 = 
a2 + 2ab + b2

b2 + 2bc +c2   

   = 
a2 + 2ab + ac

ac + 2bc + c2     [b
2 = ac ewm‡q] 

   = 
a(a + 2b + c)

c(a + 2b + c)
   

   = 
a

c
  

  ( )
a + b

b + c

2

 = 
a

c
 (†`Lv‡bv n‡jv)   

L  †`Iqv Av‡Q, A =  
2 − 1 − y

2 + 1 − y
 

 GLb, A = 
5

7
 n‡j, 

  
2 − 1 − y

2 + 1 − y
 = 

5

7
 

 ev, 
2 − 1 − y + 2 + 1 − y

2 − 1 − y − 2 − 1 − y
 = 

5 + 7

5 − 7
 [†hvRb-we‡qvRb K‡i] 

 ev, 
4

− 2 1 − y
 = 

12

−2
 

 ev, 
4

1 − y
 = 12 

 ev, 12 1 − y = 4 

 ev, 1 − y = 
4

12
 

 ev, 1 − y = 
1

3
  

 ev, 1 − y = 
 1

9
  [Dfqc¶‡K eM© K‡i] 

 ev, y = 1 − 
1

9
 

 ev, y = 
9 − 1

9
 

  y = 
8

9
 (Ans.) 

M  †`Iqv Av‡Q, m2 – 
2m

x
 + 1 = 0 

 ev, m2 + 1 = 
2m

x
 

 ev, 
m2 + 1

2m
 = 

1

x
 

 ev, 
m2 + 1 + 2m

m2 + 1 – 2m
 = 

1+ x

1 – x
 [†hvRb-we‡qvRb K‡i] 

 ev, 
(m + 1)2

(m – 1)2 = 
1 + x

1 – x
 

 ev, 
m + 1

m – 1
 = 

1 + x

1 – x
  [eM©g~j K‡i] 

 ev, 
m + 1 + m –1

m + 1 – m + 1
 = 

1 + x + 1 – x

1 + x – 1 – x
  [†hvRb-we‡qvRb K‡i] 

 ev, 
2m

2
 = 

1 + x + 1 – x

1 + x – 1 – x
  

  m = 
1 + x + 1 – x

1 + x – 1 – x
  (cÖgvwYZ) 

cÖkœ2  y = 
14mn

m + n
  Ges p : q = q : r. [PÆMÖvg  †evW©-2019   cÖkœ bs 2] 

K. †`LvI †h, 
p

r
  = 

p2 + q2

q2 + r2 . 2 

L. cÖgvY Ki †h, p4q4r4( )
1

p6 + 
1

q6 + 
1

r6   = p6 + q6 + r6. 4 

M. 
y + 7m

y − 7m
  + 

y + 7n

y − 7n
  Gi gvb wbY©q Ki, m  n. 4 

2 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, p t q = q t r  

 ev, 
p

q
 = 

q

r
  

 ev, 
p2

q2 = 
q2

r2   [Dfqc¶‡K eM© K‡i] 

 ev, 
p2 + q2

q2   = 
q2 + r2

r2    [ †hvRb K‡i ] 

 ev, 
p2 + q2

q2 + r2 = 
q2

r2   [GKvš—iKiY K‡i] 

 ev, 
p2 + q2

q2 + r2 = 
pr

r2  [ 
p

q
 = 

q

r
  pr = q2] 

 ev, 
p2 + q2

q2 + r2 = 
p

r
  

  
p

r
 = 

p2 + q2

q2 + r2   (†`Lv‡bv n‡jv) 

L   †`Iqv Av‡Q, p : q = q : r 

  ev, 
p

q
  = 

q

r
  

  ev, q2 = pr 

 GLb, evgc¶ = p4q4r4 ( )
1

p6 + 
1

q6 + 
1

r6   

   = 
p4q4r4

p6   + 
p4q4r4

q6   + 
p4q4r4

r6   

   = 
q4r4

p2   + 
p4r4

q2   + 
p4q4

r2   

   = 
(pr)2 . r4

p2   + 
(q2)4

q2   + 
p4 . (pr)2

r2   [ ] 
p

q
 = 

q

r
  pr = q2  

   = r6 + q6 + p6 

   = p6 + q6 + r6 = Wvbc¶ 

  p4q4r4 ( )
1

p6 + 
1

q6 + 
1

r6   = p6 + q6 + r6 (cÖgvwYZ) 

Aa¨vq 11: exRMvwYwZK AbycvZ I mgvbycvZ 
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M  †`Iqv Av‡Q, y = 
14 mn

m + n
  

 ev, 
y

7m
  = 

2n

m + n
  

 ev, 
y + 7m

y − 7m
  = 

2n + m + n

2n − m − n
   [†hvRb-we‡qvRb K‡i] 

 ev, 
y + 7m

y − 7m
  = 

3n + m

n − m
  ... ... ... ... (i) 

 Avevi, y = 
14mn

m + n
  

 ev, 
y

7n
  = 

2m

m + n
  

 ev, 
y + 7n

y − 7n
  = 

2m + m + n

2m − m − n
   [†hvRb-we‡qvRb K‡i] 

 ev, 
y + 7n

y − 7n
  = 

3m + n

m − n
  ... ... ... ... (ii) 

 (i) I (ii) bs †hvM K‡i cvB, 

 
y + 7m

y − 7m
  + 

y + 7n

y − 7n
  = 

3n + m

n − m
  + 

3m + n

m − n
  

   = 
3m + n

m − n
  − 

m + 3n

m − n
  

   = 
3m + n − m − 3n

m − n
  

   = 
2m − 2n

m − n
  

   = 
2(m − n)

m − n
   

   = 2 [ m  n] (Ans.)  

cÖkœ3  A = 3 + 2x , B = 3 − 2x  Ges p, q, r µwgK mgvbycvZx| 

 mgwš̂Z Aa¨vq 4 I 11 

 [wm‡jU †evW©-2019   cÖkœ bs 2]   

K. a−1 b  . b−1c . c−1a  Gi gvb wbY©q Ki| 2 

L. cÖgvY Ki †h, ( )
p + q

q + r

2

  = 
p2 + q2

q2 + r2  4 

M. m = 
A + B

A − B
  n‡j, cÖgvY Ki †h, x = 

3m

m2 + 1
  4 

3 bs cÖ‡kœi mgvavb 

K  cÖ`Ë ivwk, a– 1b . b– 1c. c– 1a 

 = 
b

a
 . 

c

b
.

a

c
 

 = 
b

a
. 

c

b
. 

a

c
 

 = 1 

 = 1 (Ans.) 

L  cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-3 `ªóe¨| c„ôv-209 

M  †`Iqv Av‡Q, A = 3 + 2x, B = 3 – 2x 

 cÖkœg‡Z, m = 
A + B

A – B
 

 ev, 
m + 1

m – 1
 = 

A + B + A – B

A + B – A + B
 [†hvRb-we‡qvRb K‡i] 

 ev, 
m + 1

m – 1
 = 

2A

2B
 = 

A

B
 

 ev, 
m + 1

m – 1
 = 

3 + 2x

3 – 2x
 [gvb ewm‡q] 

 ev, 
(m + 1)2

(m – 1)2 = 
3 + 2x

3 – 2x
 [eM© K‡i] 

 ev, 
m2 + 2m + 1

m2 – 2m + 1
 = 

3 + 2x

3 – 2x
 

 ev, 
m2 + 2m + 1 + m2 –  2m + 1

m2 + 2m + 1 – m2 + 2m – 1
 = 

3 + 2x + 3 – 2x

3 + 2x – 3 + 2x
 

[†hvRb-we‡qvRb K‡i] 

 ev, 
2(m2 + 1)

2.2m
 = 

6

4x
 

 ev, 
m2 + 1

2m
 = 

3

2x
 

 ev, 
m2 + 1

m
 = 

3

x
 

 ev, 
m2 + 1

3m
 = 

1

x
 

 ev, x = 
3m

m2 + 1
 (cÖgvwYZ) 

cÖkœ4  (i) y2 = xz   (ii) p = 26 wgUvi Ges q = 10 wgUvi| 

 [h‡kvi †evW©-2019   cÖkœ bs 3]   

K. (i) n‡Z †`LvI †h, 
xyz (x + y + z)3

(xy + yz + zx)3   = 1 2 

L. 
x2 + y2

y2 + z2  = 
(x + y)2

(y + z)2  n‡j, DÏxc‡Ki Av‡jv‡K (i) bs cÖwZwôZ Ki| 4 

M. hw` p I q Gi gvb‡K AvqZ‡¶‡Îi ˆ`N©¨ I cÖ¯’ we‡ePbv Kiv nq, 

Z‡e AvZq‡¶‡Îi ˆ`N©¨ 10% e„w× Ges cÖ ’̄ 20% n«vm †c‡j †¶ÎwUi 

†¶Îdj kZKiv KZ e„w× ev n«vm cv‡e Zv wbY©q Ki| 4 

4 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, y2 = xz 

 evgc¶ = 
xyz(x + y + z)3

(xy + yz + zx)3 

  = 
xz.y(x + y + z)3

(xy + yz + xz)3  

  = 
y2 . y(x + y + z)3

(xy + yz + y2)3   [ y2 = xz] 

  = 
y3(x + y + z)3

y3(x + y + z)3 

  = 1  

  =  Wvbc¶  

  
xyz(x + y + z)3

(xy + yz + zx)3 = 1  (†`Lv‡bv n‡jv) 

L  †`Iqv Av‡Q,  
x2 + y2

y2 + z2 = 
(x + y)2

(y + z)2  

 ev, 
(y + z)2

y2 + z2  = 
(x + y)2

x2 + y2  [ GKvš—iKiY K‡i ] 

 ev, 
y2 + z2 + 2yz

y2 + z2  = 
x2 + y2 + 2xy

x2 + y2  

 ev, 
y2 + z2 + 2yz − y2 − z2

y2 + z2  = 
x2 + y2 + 2xy − x2 − y2

x2 + y2   

[we‡qvRb K‡i] 

 ev, 
2yz

y2 + z2 = 
2xy

x2 + y2  

 ev, 
z

y2 + z2 =  
x

x2 + y2    

 ev, xy2 + xz2 = x2z + y2z 

 ev, xz2 − x2z = y2z − xy2 

 ev, xz(z − x) = y2 (z − x) 

 ev, xz = y2 

 ev, y2 = xz (cÖgvwYZ) 

M  GLv‡b, ˆ`N©¨ p = 26 wgUvi  

  cÖ¯’ q = 10 wgUvi  

 10% e„w×‡Z ˆ`N©¨ = ( )26 + 26  
10

100
 wg. 

     = 28.6 wg.  

 20% n«v‡m cÖ¯’ = ( )10 – 10  
20

100
 wg. = 8 wg.  

 c~‡e©i †¶Îdj = 26  10 eM© wg. = 260 eM© wg.  

 bZzb †¶Îdj = 28.6  8 eM© wg. = 228.8 eM© wg.  

 †¶Îdj n«vm = (260 – 228.8) eM© wg. = 31.2 eM© wg.  
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 †¶Îdj kZKiv n«vm = 
31.2

260
  100% = 12% (Ans.)  

cÖkœ5  3na2 − 4ma + 3n = 0, 
p

q
  = 

q

r
  = 

r

s
  

 [ewikvj †evW©-2019   cÖkœ bs 2]   

K. `yBwU msL¨vi AbycvZ 5 : 7 Ges Zv‡`i j.mv.¸. 280| msL¨v `yBwUi 

M.mv.¸. wbY©q Ki| 2 

L. cÖgvY Ki †h, a = 
(2m + 3n)

1

2
 + (2m − 3n)

1

2
 

(2m + 3n)

1

2
 − (2m − 3n)

1

2
 

  4 

M. †`LvI †h, (p2 + q2 + r2) (q2 + r2 + s2) = (pq + qr + rs)2. 4 

5 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, `yBwU msL¨vi AbycvZ 5 : 7 

  Ges j.mv.¸ = 280 

 g‡b Kwi, msL¨v `yBwU 5x I 7x 

 msL¨v `yBwUi j.mv.¸ = 35x 

     Ges   M.mv.¸ = x 

 kZ©vbymv‡i, 35x = 280 

  ev, x = 
280

35
  

  ev, x = 8 

   x = 8 

 msL¨v `yBwUi M.mv.¸ 8 (Ans.) 

L   †`Iqv Av‡Q, 

  3na2 − 4ma + 3n = 0 

 ev, 3na2 + 3n = 4ma 

 ev, 3n(a2 + 1) = 2m.2a 

 ev, 
a2 + 1

2a
  = 

2m

3n
  

 ev, 
a2 + 1 + 2a

a2 + 1 − 2a
  = 

2m + 3n

2m − 3n
 ;  [†hvRb-we‡qvRb K‡i] 

 ev, 
(a + 1)2

(a − 1)2  = 
2m + 3n

2m − 3n
  

 ev, 
(a + 1)2

(a − 1)2  = 
2m + 3n

2m − 3n
  

 ev, 
a + 1

a − 1
  = 

(2m + 3n)

1

2 

(2m − 3n)

1

2 

  

 ev, 
a + 1 + a − 1

a + 1 − a + 1
  = 

(2m + 3n)

1

2 + (2m − 3n)

1

2 

(2m + 3n)

1

2 − (2m − 3n)

1

2 

  [†hvRb-we‡qvRb K‡i] 

 ev, 
2a

2
  = 

(2m + 3n)

1

2 + (2m − 3n)

1

2 

(2m + 3n)

1

2 − (2m − 3n)

1

2 

  

  a = 
(2m + 3n)

1

2 + (2m − 3n)

1

2 

(2m + 3n)

1

2 − (2m − 3n)

1

2 

 (cÖgvwYZ) 

M  †`Iqv Av‡Q, p, q, r, s µwgK mgvbycvZx| 

  
p

q
 = 

q

r
 = 

r

s
  

 awi, 
p

q
 = 

q

r
 = 

r

s
 = k  

  r = sk  

  q = rk = sk.k = sk2  [ r = sk] 

  p = qk = sk2.k = sk3 [ q = sk2] 

 evgc¶ = (p2 + q2 + r2) (q2 + r2 + s2)  

  = {(sk3)2 + (sk2)2 + (sk)2} {(sk2)2 + (sk)2 + s2} 

  = {s2 k6 + s2 k4 + s2 k2}{s2 k4 + s2k2 + s2}  

  = s2k2(k4 + k2 + 1) × s2 (k4 + k2 + 1) 

  = s4k2(k4 + k2 + 1)2
 

 Wvbc¶ = (pq + qr + rs)2  

  = (sk3 × sk2 + sk2 × sk + sk × s)2  

  = (s2k5 + s2k3 + s2k)2  

  = {s2k(k4 + k2 + 1)}2  

  = s4k2(k4 + k2 + 1)2  

   (p2 + q2 + r2) (q2 + r2 + s2) = (pq + qr + rs)2  
(†`Lv‡bv n‡jv) 

cÖkœ6  a, b, c, d µwgK mgvbycvZx Ges p2 − 
2p

x
 + 1 = 0 

 mgwš̂Z Aa¨vq 4 I 11 

 [ivRkvnx †evW©-2017   cÖkœ bs 2]  

K. log
3 2

324 Gi gvb wbY©q Ki| 2 

L. cÖgvY Ki †h, (a2 + b2 + c2) (b2 + c2 + d2) = (ab + bc + cd)2  4 

M. †`LvI †h, p = 
1 + x + 1 − x

1 + x − 1 − x
  4 

6 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   cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(L) `ªóe¨| c„ôv-214 

M   m„Rbkxj 1(M) bs mgvavb `ªóe¨| 

cÖkœ7  GKwU e‡M©i †¶Îdj GKwU Avq‡Zi †¶Îd‡ji mgvb| AvqZ‡¶‡Îi 

ˆ`N©¨ 36 wgUvi Ges cÖ¯’ 25 wgUvi| [w`bvRcyi †evW©-2017   cÖkœ bs 3]   

K. Avq‡Zi evûi ˆ`‡N©¨i I cÖ‡¯’i wØfvwRZ AbycvZ wbY©q Ki| 2 

L. Avq‡Zi ˆ`N©¨ 10% n«vm †c‡j Ges cÖ¯’ 10% e„w× Kiv n‡j, 

†¶Îdj kZKiv KZ n«vm ev e„w× cv‡e? 4 

M. eM©vKvi †¶ÎwUi PZzw`©‡K 3 wgUvi Aš—i MvQ jvMv‡j KZwU MvQ 

cÖ‡qvRb n‡e Ges cÖwZwU MvQ jvMv‡Z 23 UvKv wnmv‡e MvQ jvMv‡bv 

eve` LiP KZ n‡e? 4 

7 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, AvqZ‡¶‡Îi ˆ`N©¨ 36 wgUvi Ges cÖ¯’ 25 wgUvi 

   AvqZ‡¶‡Îi evûi ˆ`‡N©¨i I cÖ‡¯’i wØfvwRZ AbycvZ  

  = 36  : 25  = 6 : 5 (Ans.) 

L    †`Iqv Av‡Q,  

 AvqZ‡¶‡Îi ˆ`N©¨ 36 wgUvi Ges cÖ¯’ 25 wgUvi 

  AvqZ‡¶ÎwUi †¶Îdj = (36  25) eM©wgUvi = 900 eM©wgUvi 

 10% n«v‡m AvqZ‡¶ÎwUi ˆ`N©¨ = 36 − 36 Gi 10% 

    = ( )36 − 36 ‰i 
10

100
 wgUvi 

    = (36 − 3.6) wgUvi   

    = 32.4 wgUvi 

 10% e„w×‡Z AvqZ‡¶ÎwUi cÖ¯’ = 25 + 25 Gi 10% 

    = ( )25 + 25 ‰i 
10

100
 wgUvi 

    = (25 + 2.5) wgUvi 

    = 27.5 wgUvi 

 cwiewZ©Z †¶Îdj = (32.4  27.5) eM© wgUvi = 891 eM© wgUvi 
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    †¶Îdj n«vm cvq = (900 − 891) eM© wgUvi = 9 eM© wgUvi 

    †¶Îdj kZKiv n«vm cvq = 
9

900
   100% = 1% (Ans.) 

M  ÔLÕ †_‡K cvB, 

 AvqZ‡¶‡Îi †¶Îdj = 900 eM© wgUvi 

 cÖkœg‡Z, eM©‡¶‡Îi †¶Îdj = AvqZ‡¶‡Î †¶Îdj 

    = 900 eM©wgUvi 

 eM©‡¶‡Îi evûi ˆ`N©¨ x wgUvi n‡j  

   x2 = 900  

 ev,  x = 30 wgUvi 

   eM©vKvi †¶ÎwUi evûi ˆ`N©¨ 30 wgUvi 

   eM©vKvi †¶ÎwUi cwimxgv = (4  30) wgUvi 

  = 120 wgUvi 

 MvQ cÖ‡qvRb n‡e 
120

3
  wU ev 40 wU (Ans.) 

 MvQ jvMv‡bv eve` LiP n‡e (40  23) UvKv = 920 UvKv (Ans.) 

cÖkœ8  
6

y
 = 

1

p
 + 

1

q
 Ges m : n = n : l [Kzwgj­v †evW©-2017   cÖkœ bs 2]    

K. †`LvI †h, y = 
6pq

p + q
.   2 

L. cÖgvY K‡iv †h, 
y + 3p

y – 3p
 + 

y + 3q

y – 3q
 = 2, p  q.  4 

M. †`LvI †h, m2n2l2 ( )
1

m3 + 
1

n3 + 
1

l3  = m3 + n3 + l3.  4 

8 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 

 
6

y
 = 

1

p
 + 

1

q
 

 ev, 
6

y
 = 

q + p

pq
 

 ev, y(p+q) = 6pq 

  y = 
6pq

p + q
  (†`Lv‡bv n‡jv) 

L   ÔKÕ n‡Z cÖvß, y = 
6pq

p + q
 

 ev, 
y

3p
  = 

2q

p + q
  

 ev, 
y + 3p

y − 3p
  = 

2q + p + q

2q − p − q
   = 

p + 3q

q − p
  [†hvRb-we‡qvRb K‡i] ... (i) 

 Avevi, y = 
6pq

p + q
 

 ev, 
y

3q
  = 

2p

p + q
  

 ev, 
y + 3q

y − 3q
  = 

2p + p + q

2p − p − q
  = 

3p + q

p − q
  [†hvRb-we‡qvRb K‡i] ... ... (ii) 

 (i) + (ii) n‡Z cvB, 

 
y + 3p

y − 3p
  + 

y + 3q

y − 3q
  = 

3q + p

q − p
  + 

3p + q

p − q
  

   = 
3q + p

q − p
  − 

3p + q

q − p
  

   = 
3q + p − 3p − q

q − p
   

   = 
2q − 2p

q − p
  

   = 
2(q − p)

(q − p)
  = 2 

  
y + 3p

y − 3p
 + 

y + 3q

y − 3q
  = 2 †hLv‡b, p  q (cÖgvwYZ) 

M  †`Iqv Av‡Q, m t n = n t l    

  ev,  
m

n
 = 

n

l
    

    n2 = ml 

 evgc¶ = m2n2l2 ( )
1

m3 + 
1

n3 + 
1

l3   

  = 
m2n2l2

m3  + 
m2n2l2

n3  + 
m2n2l2

l3   

  = 
n2l2

m
 + 

m2l2

n
 + 

m2n2

l
  

  = 
n2l2

m
 + 

(ml)2

n
 + 

m2n2

l
  

  = 
ml.l2

m
 + 

(n2)2

n
 + 

m2.ml

l
  [n2 = ml ewm‡q] 

  = l3 + 
n4

n
 + m3  

  = l3 + n3 + m3  

  = m3 + n3 + l3 = Wvbc¶ 

  m2n2l2 ( )
1

m3 + 
1

n3 + 
1

l3  = m3 + n3 + l3 (†`Lv‡bv n‡jv) 

cÖkœ9  10x–1
 Ges a–1 + b–1 ỳBwU exRMvwYwZK ivwk| 

   [ewikvj †evW©-2017   cÖkœ bs 2]   

K. hw` ivwkØq ci¯úi mgvb nq Zvn‡j x Gi gvb wbY©q K‡iv|  2 

L. †`LvI †h, 
x + 5a

x – 5a
 + 

x + 5b

x – 5b
 = 2. 4 

M. cÖgvY K‡iv †h, 2q ivwkwU 2x–1
 Gi mgvb n‡e, hLb 

x + a

x – a
 + 

x + b

x – b
 = 2. 4  

9 bs cÖ‡kœi mgvavb 

K  kZ©g‡Z, 10x−1 = a−1 + b–1 

 ev, 10. 
1

x
 = 

1

a
 + 

1

b
   

 ev, 10

x
 = 

b + a

ab
   

 ev, 1

x
 = 

a + b

10ab
  

 x = 
10ab

a + b
 (Ans.) 

L  cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11 (M) `ªóe¨| c„ôv-214 

M  †`Iqv Av‡Q, 

 
x + a

x − a
 + 

x + b

x − b
 = 2 

 ev, 
(x + a)(x − b) + (x + b)(x − a)

(x − a)(x − b)
 = 2 

 ev, 
x2 − bx + ax − ab + x2 − ax + bx − ab

x2 − ax − bx + ab
 = 2 

 ev, 
2x2 − 2ab

x2 − ax − bx + ab
 = 2 

 ev, 2x2 − 2ab = 2x2 − 2ax − 2bx + 2ab 

 ev, 2x2 − 2x2 + 2bx + 2ax = 2ab + 2ab 

 ev, 2x(b + a) = 4ab 

 ev, x(b + a) = 2ab 

 ev, 
b + a

ab
 = 

2

x
 

 ev, 
b

ab
 + 

a

ab
 = 

2

x
 

 ev, 
1

a
 + 

1

b
 = 

2

x
 

  a−1 + b−1 = 2x−1 (cÖgvwYZ) 
 

cÖkœ10 GKwU wÎfz‡Ri wZbwU evûi AbycvZ 5 t 8 t 12 Ges cwimxgv 

75 †m.wg.|  [ivRkvnx †evW©-2016   cÖkœ bs 3]   

K. wÎfz‡Ri evû wZbwUi gvb wbY©q Ki| 2 
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L. wÎfz‡Ri eo Ges †QvU evû‡K h_vµ‡g ˆ`N©¨ Ges cÖ¯’ a‡i Aw¼Z 

Avq‡Zi K‡Y©i mgvb ˆ`N©¨ wb‡q Aw¼Z e‡M©i †¶Îdj wbY©q Ki|  4 

M. D³ Avq‡Zi ˆ`N©¨‡K 10% e„w× Ges cÖ¯’‡K 20% n«vm Ki‡j 

†¶Îdj kZKiv KZ n«vm ev e„w× cv‡e?  4 

10 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, wÎfy‡Ri wZbwU evûi AbycvZ 5 t 8 t 12 Ges cwimxgv 

75 †m.wg. 

 awi, wÎfz‡Ri evû wZbwU 5x †m.wg., 8x †m.wg. I 12x †m.wg. 

 cÖkœg‡Z, 5x + 8x + 12x = 75 

 ev,  25x = 75 

 ev,  x = 
75

25
   

    x = 3 

 myZivs wÎfz‡Ri evû wZbwUi cwigvY 

 5x †m.wg. = (5  3) †m.wg. = 15 †m.wg. 

 8x †m.wg. = (8  3) †m.wg. = 24 †m.wg. 

 12x †m.wg. = (12  3) †m.wg. = 36 †m.wg. (Ans.) 

L   ÔKÕ †_‡K cvB, 

 wÎfz‡Ri eo evûi ˆ`N©¨ 36 †m.wg. Ges †QvU evûi ˆ`N©¨ 15 †m.wg. 

 cÖkœvbymv‡i, 

 AvqZ‡¶‡Îi ˆ`N©¨ 36 †m.wg. Ges cÖ¯’ 15 †m.wg. 

  AvqZ‡¶‡Îi K‡Y©i ˆ`N©¨ = (ˆ`N©¨)
2
 + (cÖ¯’)

2 GKK 

  = (36)2 + (15)2
 †m.wg. 

  = 1521 †m.wg. 

  = 39 †m.wg. 

  eM©‡¶‡Îi evûi ˆ`N©¨ = AvqZ‡¶‡Îi K‡Y©i ˆ`N©¨  

  = 39 †m.wg. 

  eM©‡¶‡Îi †¶Îdj = (evûi ˆ`N©¨)
2
 eM© GKK 

  = (39)2
 eM© †m.wg. 

  = 1521 eM© †m.wg. (Ans.) 

M  ÔLÕ †_‡K cvB, 

 AvqZ‡¶‡Îi ˆ`N©¨ = 36 †m.wg. Ges cÖ¯’ = 15 †m.wg. 

  †¶Îdj = (ˆ`N©¨  cÖ¯’) eM© GKK 

  = (36  15) eM© †m.wg. 

  = 540 eM© †m.wg. 

 GLb, AvqZ‡¶‡Îi ˆ`N©¨ 10% e„w×i ci 

 e„w×K…Z ˆ`N©¨ = (36 + 36 Gi 10%) †m.wg. 

  = ( )36 + 36 ‰i 
10

100
 †m.wg. 

  = 36 + 3.6 †m.wg. 

  = 39.6 †m.wg. 

 Ges cÖ¯’ 20% n«v‡mi ci 

 n«vmK…Z cÖ¯’ = (15 − 15 Gi 20%) †m.wg. 

  = ( )15 − 15 ‰i 
20

100
 †m.wg. 

  = (15 − 3) †m.wg.  

  = 12 †m.wg. 

  AvqZ‡¶‡Îi cwiewZ©Z †¶Îdj = (39.6  12) eM© †m.wg. 

  = 475.2 eM© †m.wg. 

        ,,   †¶Îdj n«vm cvq = (540 − 475.2) eM© †m.wg. 

  = 64.8 eM© †m.wg. 

  †¶Îdj kZKiv n«vm cvq = ( )
64.8

540
  100  eM© †m.wg. 

  = 12  eM© †m.wg. 

  †¶Îdj 12% n«vm cvq| (Ans.) 

cÖkœ11  a t b = b t c [w`bvRcyi †evW©-2016   cÖkœ bs 3]   

K. †`LvI †h, 
a

c
 = 

a2 + b2

b2 + c2 . 2 

L. cÖgvY Ki †h, a2b2c2( )
1

a3 + 
1

b3 + 
1

c3  = a3 + b3 + c3. 4 

M. †`LvI †h, a − 2b + c = 
(a − b)2

a
 = 

(b − c)2

c
 . 4 

11 bs cÖ‡kœi mgvavb 

K   cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(K) `ªóe¨| c„ôv-214 

L  †`Iqv Av‡Q, a t b = b t c    

  ev,  
a

b
 = 

b

c
    

    b2 = ac 

 evgc¶ = a2b2c2 ( )
1

a3 + 
1

b3 + 
1

c3   

  = 
a2b2c2

a3  + 
a2b2c2

b3  + 
a2b2c2

c3   

  = 
b2c2

a
 + 

a2c2

b
 + 

a2b2

c
  

  = 
b2c2

a
 + 

(ac)2

b
 + 

a2b2

c
  

  = 
ac.c2

a
 + 

(b2)2

b
 + 

a2.ac

c
  [b2 = ac ewm‡q] 

  = c3 + 
b4

b
 + a3  

  = c3 + b3 + a3  

  = a3 + b3 + c3 = Wvbc¶ 

  a2b2c2 ( )
1

a3 + 
1

b3 + 
1

c3  = a3 + b3 + c3 (cªgvwYZ) 

M   †`Iqv Av‡Q, 

 a t b = b t c A_©vr,
c

b

b

a
=  

 g‡b Kwi, k
c

b

b

a
==   

   b = ck 

   a = bk = ck.k = ck2  

 cÖ_g ivwk = a – 2b + c 

  = ck2 – 2ck + c  

  = c(k2 – 2k + 1)  

  = c{(k)2 – 2 × k × 1 + (1)2} 

  = c(k – 1)2  

 wØZxq ivwk = 
a

)ba( 2−
= 

2

22

ck

)ckck( −
 

  = 
 

2

2

ck

)1k(ck −
= 

2

222

ck

)1k(kc −
= c(k – 1)2  

 Z…Zxq ivwk  = 
c

)cb( 2−
 

  = 
c

)cck( 2−
 

  = 
c

)}1k(c{ 2−
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  = 
c

)1k(c 22 −
 

  = c(k – 1)2  

   a – 2b + c = 
a

)ba( 2−
= 

c

)cb( 2−
(†`Lv‡bv n‡jv) 

cÖkœ12  p, q, r µwgK mgvbycvZx| [wm‡jU †evW©-2016   cÖkœ bs 3]   

K. †`LvI †h, ( )
p + q

q + r

2

 = 
p

r
. 2 

L. cÖgvY Ki †h, p2q2r2( )
1

p3 + 
1

q3 + 
1

r3  = p3 + q3 + r3. 4 

M. †`LvI †h, 
p2 + q2

q2 + r2 = 
(p + q)2

(q + r)2 m¤úK©wU DÏxc‡Ki kZ©‡K mg_©b K‡i| 4 

12 bs cÖ‡kœi mgvavb 

K   m„Rbkxj 1(K) bs mgvavb `ªóe¨| 

L   m„Rbkxj 11(L) bs mgvavb `ªóe¨| 

M  †`Iqv Av‡Q,  
p2 + q2

q2 + r2 = 
(p + q)2

(q + r)2   

 ev, 
(q + r)2

q2 + r2  = 
(p + q)2

p2 + q2    [GKvš—iKiY K‡i]  

 ev, 
q2 + 2qr + r2

q2 + r2  = 
p2 + 2pq + q2

p2 + q2   

 ev, 
q2 + 2qr + r2 – q2 – r2

q2 + r2  = 
p2 + 2pq + q2 – p2 – q2

p2 + q2   [we‡qvRb K‡i]  

 ev, 
2qr

q2 + r2 = 
2pq

p2 + q2  

 ev, 
r

q2 + r2 = 
p

p2 + q2    [Dfqc¶‡K 2q Øviv fvM K‡i] 

 ev, p(q2 + r2) = r(p2 + q2)  

 ev, pq2 + pr2 = rp2 + rq2  

 ev, pq2 – rq2 = rp2 – pr2  

 ev, q2(p – r) = pr(p – r) 

 ev, q2 = pr                  [(p − r) Øviv fvM K‡i] 

 ev, pr = q2  

 ev, 
p

q
 = 

q

r
  

 ev, p : q = q : r 

  p, q, r µwgK mgvbycvZx|  

  cÖ`Ë m¤úK©wU DÏxc‡Ki kZ©‡K mg_©b K‡i| (†`Lv‡bv n‡jv) 

cÖkœ13 y3 − 3my2 + 3y − m = 0 

 A = x2n
 + (a2n−1

  x2n−1
) + a2n

 

 B = x2n−1
 + (a2n−2

  x2n−2
) + a2n−1

 

 mgwš̂Z Aa¨vq 4 I 11 

  [cvebv K¨v‡WU K‡jR, cvebv   cÖkœ bs 2]   

K. 
2x − y

x − 2y
 = 

a

b
  n‡j x Ges y Gi AbycvZ wbY©q Ki| 2 

L. †`LvI †h, y = 

3
m + 1 + 

3
m − 1

3
m + 1 − 

3
 m− 1

 4 

M. 
A

B
 wbY©q Ki| 4 

13 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 
2x − y

x − 2y
 = 

a

b
  

  ev, ax − 2ay = 2bx − by 

  ev, ax − 2bx = 2ay − by 

  ev, x(a − 2b) = y(2a − b) 

  ev, 
x

y
  = 

2a − b

a − 2b
 

   x : y = (2a − b) : (a − 2b) (Ans.) 

L  †`Iqv Av‡Q,  y3 − 3my2 + 3y − m = 0 

  ev, y3 + 3y = m + 3my2 

  ev, y3 + 3y = m(1 + 3y2)   

  ev, 
y3 + 3y

1 + 3y2 = m 

  ev, 
y3 + 3y + 3y2 + 1

y3 + 3y − 3y2 − 1
 = 

m + 1

m − 1
 [†hvRb-we‡qvRb K‡i] 

  ev, 
(y + 1)3

(y − 1)3 = 
m + 1

m − 1
 

  ev, 
y + 1

y − 1
 = 

3
m + 1

3
m − 1

 [Nbg~j K‡i] 

  ev, 
y + 1 + y − 1

y + 1 − y + 1
 = 

3
m + 1 + 

3
m − 1

3
m + 1 − 

3
m − 1

 [†hvRb-we‡qvRb K‡i] 

  ev, 
2y

2
 = 

3
m + 1 + 

3
m − 1

3
m + 1 − 

3
m − 1

 

   y = 

3
m + 1 + 

3
m − 1

3
m + 1 − 

3
m − 1

 (†`Lv‡bv n‡jv) 

M  awi, P = a2n−2
  Q = x2n−2

  

 ev, P2 = a2n−2. 2 ev, Q2 = x2n−2. 2 

 ev, P2 = a2n−2 + 1 
 ev, Q2 = x2n−2 + 1 

 

 ev, P2 = a2n−1 
 ev, Q2 = x2n−1 

 

 ev, P4 = a2n−1. 2 ev, Q4 = x2n−1. 2 

 ev, P4 = a2n−1 + 1 
 ev, Q4 = x2n−1+1 

 

  P4 = a2n 
  Q4 = x2n 

 

 cÖ`Ë ivwk = 
A

B
 = 

x2n 
+ (a2n−1 

 x2n−1 
) + a2n

x2n−1 
 + (a2n−2 

 x2n−2 
) + a2n−1  

  = 
Q4 + P2Q2 + P4

Q2 + PQ + P2  

  = 
(P2)2 + 2P2Q2 + (Q2)2 − P2Q2

P2 + PQ + Q2  

  = 
(P2 + Q2)2 − (PQ)2

P2 + PQ + Q2  

  = 
(P2 + PQ + Q2) (P2 − PQ + Q2)

P2 + PQ + Q2  

  = P2 − PQ + Q2 

  = a2n−1 
− (a2n−2 

 x2n−2 
) + x2n−1 

(Ans.) 

cÖkœ14 A = 
3

3
27

16
 , B = 

7

3
64

 , P = 2n+1 

 Q = 4.2n−1, R = 4.22n−1 Ges a−1 + b−1 = 2x−1 

 mgwš̂Z Aa¨vq 4 I 11 

  [iscyi K¨v‡WU K‡jR, iscyi   cÖkœ bs 2]   

K. A  B Gi gvb wbY©q Ki| 2 

L. mij Ki : 
P2 − Q

R
  4 

M. cÖgvY Ki †h, 
x + a

x − a
 + 

x + b

x − b
 = 2 4 

14 bs cÖ‡kœi mgvavb 
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K  A  B = 
3

3
27

16
   

7

3
64

  

  = 
3

3
33

16
   

7

3
43

  

  = 
3.3

16
  

7

4
  

  = 
63

64
 (Ans.) 

L  cÖ`Ë ivwk = 
P2 − Q

R
  

  = 
P2

R
  − 

Q

R
  

  = 
(2n + 1)2

4.22n−1  − 
4.2n−1

4.22n − 1  

  = 
22n + 2

22 . 22n − 1 − 
2n − 1

22n − 1  

  = 22n + 2 − 2 − 2n + 1 − 2n − 1 − 2n + 1 

  = 2 − 2−n (Ans.) 

M  kZ©g‡Z, a−1 + b−1 = 2x−1
 

 ev, 
1

a
 + 

1

b
 = 2.

1

x
  

 ev, 
b + a

ab
 = 

2

x
  

 ev, 
a + b

ab
 = 

2

x
 

  x = 
2ab

 a + b
 ................ (i) 

 (i) bs †_‡K cvB,  

 
x

a
 = 

2b

a + b
   

 ev, 
x + a

x − a
 = 

2b + a + b

2b − a − b
     [†hvRb-we‡qvRb K‡i] 

  
x + a

x − a
 = 

a + 3b

b − a
 ................ (ii) 

 Avevi (i) bs †_‡K cvB,  

 
x

b
 = 

2a

a + b
  

 ev, 
x + b

 x − b
 = 

2a + a + b

 2a − a − b
 [†hvRb-we‡qvRb K‡i] 

  
x + b

 x − b
 = 

3a + b

a − b
 ................(iii) 

 (ii) bs I (iii) bs †hvM K‡i cvB,  

 
x + a

x − a
 + 

x + b

x−b
 = 

a + 3b

b − a
 + 

3a + b

 a − b
 = 

a + 3b

b − a
 + 

3a + b

 −(b − a)
 

 = 
a + 3b

b − a
 − 

3a + b

 b − a
 

 = 
a + 3b − 3a − b

b − a
 

 = 
2b − 2a

b−a
  

 = 
2(b − a)

b − a
 = 2  

  
x + a

 x − a
 + 

x + b

 x − b
 = 2 (cÖgvwYZ) 

cÖkœ15 t = 

3
m + 1 + 

3
m − 1

3
m + 1 − 

3
 m− 1

 Ges x = 
10pq

p + q
 

  [Kzwgj­v K¨v‡WU K‡jR, Kzwgj­v   cÖkœ bs 2]   

K. a, b, c µwgK mgvbycvZx n‡j, 

 cÖgvY Ki †h, a2b2c2 ( )
1

a3 + 
1

b3 + 
1

c3  = a3 + b3 + c3
 2 

L. 
x + 5p

x − 5p
 + 

x + 5q

x − 5q
 Gi gvb wbY©q Ki| 4 

M. cÖgvY Ki †h, t3 − 3mt2 + 3t − m = 0 4 

15 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 11(L) bs mgvavb `ªóe¨| 

L  cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(M) `ªóe¨| c„ôv- 214 

M  †`Iqv Av‡Q, t = 

3
m + 1 + 

3
m−1

3
m + 1 − 

3
m − 1

  

 ev, 
t + 1

t − 1
  = 

3
m + 1 + 

3
m − 1 + 

3
m + 1 − 

3
m − 1

3
m + 1 + 

3
m − 1 − 

3
m + 1 + 

3
m − 1

  

 [ †hvRb-we‡qvRb K‡i ] 

 ev,  
t + 1

t − 1
  = 

2 
3

m + 1

2 
3

m − 1

  

 ev,  
t + 1

t − 1
  = 

3
m + 1

3
m − 1

  

 ev,  ( )
t + 1

t − 1

3

 = 







3

m + 1

3
m − 1

 

3

 [ Dfqc¶‡K Nb K‡i ] 

 ev,  
t3 + 3t2 + 3t + 1

t3 − 3t2 + 3t − 1
  = 

m + 1

m − 1
  

 ev,  
t3 + 3t2 + 3t + 1 + t3 − 3t2 + 3t − 1

t3 + 3t2 + 3t + 1 − t3 + 3t2 − 3t + 1
  = 

m + 1 + m − 1

m + 1 − m + 1
  

[cybivq †hvRb-we‡qvRb K‡i] 

 ev,  
2t3 + 6t

2 + 6t2   = 
2m

2
  

 ev,  
2(t3 + 3t)

2(1 + 3t2)
  = m 

 ev,  t3 + 3t = m + 3mt2  [Avo ¸Yb K‡i] 

   t3 – 3mt2 + 3t – m = 0 (cÖgvwYZ) 

cÖkœ16  x2 − 3x − 1 = 0 Ges ƒ(x) = 
x + 1 + x − 1

x + 1 − x − 1
  

 mgwš̂Z Aa¨vq 3 I 11 

  [wm‡jU K¨v‡WU K‡jR, wm‡jU   cÖkœ bs 2]   

K. Drcv`‡K we‡k­lY Ki: x2 − ( )
2

a
 − 4a x − 8 2 

L. 
x6 − 1

x3   Gi gvb wbY©q Ki| 4 

M. ƒ(x) = q n‡j cÖgvY Ki †h, q2 − 2qx + 1 = 0 4 

16 bs cÖ‡kœi mgvavb 

K  x2 − ( )
2

a
 − 4a  x − 8 

 = x2 − 
2x

a
  + 4ax − 8 

 = x( )x − 
2

a
 + 4a( )x − 

2

a
 

 = ( )x − 
2

a
 (x + 4a) (Ans.) 

L  †`Iqv Av‡Q, x2 − 3x − 1 = 0 

  ev, x2 − 1 = 3x 

  ev, 
x2

x
 − 

1

x
  = 

3x

x
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   x − 
1

x
 = 3  

 cÖ`Ë ivwk = 
x6 − 1

x3   

  = 
x6

x3 − 
1

x3  

  = x3 − 
1

x3  

  = ( )x − 
1

x

3

 + 3.x.
1

x
 ( )x − 

1

x
 

  = ( )3 3 + 3 3  

  = 3 3 + 3 3  

  = 6 3 (Ans.) 

M  †`Iqv Av‡Q, ƒ(x) = q 

 ev, 
x + 1 + x − 1

x + 1 − x − 1
 = q 

 ev, 
x + 1 + x − 1 + x + 1 − x − 1

x + 1 + x − 1 − x + 1 + x − 1
 = 

q + 1

q − 1
 [†hvRb-we‡qvRb] 

 ev, 
2 x + 1

2 x − 1
 = 

q + 1

q − 1
  

 ev, 
x + 1

x − 1
 = 

(q + 1)2

(q − 1)2    [eM© K‡i cvB] 

 ev, 
x + 1 + x − 1

x + 1 − x + 1
 = 

(q + 1)2 + (q − 1)2

(q + 1)2 − (q − 1)2  [†hvRb-we‡qvRb] 

 ev, 
2x

2
 = 

2(q2 + 12)

4q.1
  

 ev, x = 
q2 + 1

2q
  

 ev, q2 + 1 = 2qx 

  q2 − 2qx + 1 = 0  (cÖgvwYZ) 

cÖkœ17 p = 
1 + x + 1 − x

1 + x − 1 − x
 Ges q = 

1 + x − 1 − x

1 + x + 1 − x
 

  [wSbvB`n K¨v‡WU K‡jR, wSbvB`n   cÖkœ bs 2]   

K. p = 2 n‡j x Gi gvb wbY©q Ki| 2 

L. cÖgvY Ki †h, p2 − 
2p

x
 + 1 = 0 4 

M. 
p2 + 3pq + q2

p2 − 3pq + q2 Gi gvb wbY©q Ki| 4 

17 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, p = 
1 + x + 1 − x

1 + x − 1 − x
 

 cÖkœg‡Z, p = 2 

 ev, 
1 + x + 1 − x

1 + x − 1 − x
 = 2 

 ev, 2 1 + x − 2 1 − x = 1 + x + 1 − x 

 ev, 1 + x = 3 1 − x 

 ev, 1 + x = 9(1 − x) [eM© K‡i cvB] 

 ev, 10x = 8 

  x = 
8

10
 = 

4

5
 (Ans.) 

L  cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-6 `ªóe¨| c„ôv-211 

M  p + q = 
1 + x + 1 − x

1 + x − 1 − x
 + 

1 + x − 1 − x

1 + x + 1 − x
 

  =  
( )1 + x + 1 − x

2

 + ( )1 + x − 1 − x
2

( )1 + x − 1 − x ( )1 + x + 1 − x
 

  = 
2{ }( )1 + x

2

 + ( )1 − x
2

( )1 + x
2

 − ( )1 − x
2  

  = 
2(1 + x + 1 − x)

1 + x − (1 − x)
 = 

4

2x
 = 

2

x
 

 Ges pq = 
1 + x + 1 − x

1 + x − 1 − x
  

1 + x − 1 − x

1 + x + 1 − x
 = 1 

 cÖ`Ë ivwk = 
p2 + 3pq + q2

p2 − 3pq + q2 

  = 
p2 + 2pq + q2 + pq

p2 + 2pq + q2 − 5pq
 

  = 
(p + q)2 + 1

(p + q)2 − 5.1
 

  = 
( )

2

x

2

 + 1

( )
2

x

2

 − 5

 

  = 

4 + x2

x2

4 − 5x2

x2

 

  = 
4 + x2

4 − 5x2 (Ans.) 

cÖkœ18 (i) m = x(p−1 + q−1) Ges (ii) 
a + b

b + c
 = 

c + d

d + a
 

 mgwš̂Z Aa¨vq 4 I 11 

  [ewikvj K¨v‡WU K‡jR, ewikvj   cÖkœ bs 3]   

K. log
2 3

144 Gi gvb wbY©q Ki| 2 

L. m = 6 n‡j (i) n‡Z †`LvI †h, 
x + 3p

x − 3p
 + 

x + 3q

x − 3q
 = 2; p  q. 4 

M. (ii) bs n‡Z cÖgvY Ki †h, c = a A_ev, a + b + c + d = 0. 4 

18 bs cÖ‡kœi mgvavb 

K  144 = 122 = {(2 3)2}2 = ( )2 3 4 

  log
2 3

144 = log
2 3

(2 3)
4

 = 4 log
2 3

2 3 = 4.1 = 4 (Ans.) 

L  kZ©g‡Z, m = 6 

 ev, x( )p−1 + q−1  = 6 

 ev, 
1

p
 + 

1

q
 = 

6

x
 

 ev, 
q + p

pq
 = 

6

x
 

  x = 
6pq

p + q
 

 AZtci m„Rbkxj 8(L) bs mgvavb `ªóe¨| 

M  cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-8 `ªóe¨| c„ôv-212 

cÖkœ19 A = 3x + 31 − x , B = 
x − a

x − b
 + 

x − b

x − a
 

  [ivRDK DËiv g‡Wj K‡jR, XvKv   cÖkœ bs 2]   

K. x = log
2 5

8000 n‡j, x Gi gvb wbY©q Ki| 2 
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L. A = 4 n‡j, x Gi gvb wbY©q Ki| 4 

M. B = 
a2 + b2

ab
 n‡j, mgvavb †mU wbY©q Ki| 4 

19 bs cÖ‡kœi mgvavb 

K  GLv‡b, 8000 = 64  125 = 43  53  

   = 26  ( 5)6 

   = (2 5)6 

  log
2 5

8000 = log
2 5

(2 5)6 

   = 6 log
2 5

2 5 

   = 6  1 [ logaa = 1] 

   = 6 (Ans.) 

L  †`Iqv Av‡Q, A = 3x + 31 − x 

 GLb A = 4 n‡j, 

  3x + 31 − x = 4 

 ev, 3x + 
3

3x = 4 

 ev, p + 
3

p
 = 4  [3x = p a‡i] 

 ev, 
p2 + 3

p
 = 4 

 ev, p2 + 3 = 4p 

 ev, p2 − 4p + 3 = 0 

 ev, p2 − 3p − p + 3 = 0 

 ev, p(p − 3) − 1 (p − 3) = 0 

 ev, (p − 3) (p − 1) = 0 

 p − 3 = 0 

ev, p = 3 

ev, 3x = 31 

 x = 1 

bZzev, p − 1 = 0 

ev, p = 1 

ev, 3x = 30 

 x = 0 

  x = 0, 1 (Ans.) 

 

M  †`Iqv Av‡Q, B = 
x − a

x − b
 + 

x − b

x − a
 

 Ges B = 
a2 + b2

ab
 

 myZivs 
x − a

x − b
 + 

x − b

x − a
 = 

a2 + b2

ab
 

 ev, 
x − a

x − b
 + 

x − b

x − a
 = 

a

b
 + 

b

a
 

 ev,  
x – a

x – b
 – 

b

a
 + 

x – b

x – a
 – 

a

b
 = 0 

 ev,  
a(x – a) –b(x – b)

a(x – b)
 + 

b(x – b) – a(x – a)

b(x – a)
  = 0 

 ev,  
ax – a2 – bx + b2

a(x – b)
 + 

bx – b2 – ax + a2

b(x – a)
 = 0 

 ev,  
ax – bx – a2 + b2

a(x – b)
 – 

ax – bx – a2 + b2

b(x – a)
 = 0 

 ev,  (ax – bx – a2 + b2){ }
1

a(x – b)
 – 

1

b(x – a)
 = 0  

  {x(a − b) − (a + b) (a − b)} { }
1

a(x − b)
 − 

1

b(x − a)
 = 0 

 nq, x(a − b) − (a + b) (a − b) = 0 

 ev, x(a − b) = (a + b) (a − b) 

  x = a + b 

 A_ev, 
1

a(x − b)
 − 

1

b(x − a)
  = 0 

 ev, a(x − b) = b(x − a) 

 ev, ax − ab = bx − ab 

 ev, ax − bx = 0 

 ev, x(a − b) = 0 

  x = 0 

  wb‡Y©q mgvavb †mU, x = {0, a + b}  

cÖkœ20 4x−1 I a−1 + b−1
 ỳBwU exRMvwYwZK ivwk Ges p2 − 

2p

x
 + 1 = 0 

GKwU mgxKiY| 

  [wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv   cÖkœ bs 2]   

K. 4x–1 = a–1 + b–1 n‡j, x = ? 2 

L. DÏxc‡Ki mgxKiYwUi mvnv‡h¨ †`LvI †h, 
p − 1

p + 1
 = 

1 − x

1 + x
  4 

M. 
a + b

b + c
 = 

c + d

d + a
 n‡j cÖgvY Ki †h, c = a A_ev a + b + c + d = 0 4 

20 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 

  4x−1 = a−1 + b−1 

 ev, 
4

x
 = 

1

a
 + 

1

b
 

 ev, 
4

x
 = 

a + b

ab
 

  x = 
4ab

a + b
 (Ans.) 

L  †`Iqv Av‡Q,  

 p2 – 
2p

x
 + 1 = 0 

 ev, p2 + 1 = 
2p

x
 

 ev, 
p2 + 1

2p
 = 

1

x
 

 ev, 
p2 + 1 + 2p

p2 + 1 – 2p
 = 

1+ x

1 – x
 [†hvRb-we‡qvRb K‡i] 

 ev, 
(p + 1)2

(p – 1)2 = 
1 + x

1 – x
 

 ev, 
p + 1

p – 1
 = 

1 + x

1 – x
  [eM©g~j K‡i] 

  
p − 1

p + 1
 = 

1 − x

1 + x
  (†`Lv‡bv n‡jv) 

M  cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-8 `ªóe¨| c„ôv-212 

cÖkœ21 y = 
10mn

m + n
 Ges p : q = q : r n‡jÑ 

  [gwbcyi D”P we`¨vjq I K‡jR, XvKv   cÖkœ bs 3]   

K. †`LvI †h, 
p

r
 = 

p2 + q2

q2 + r2 2 

L. cÖgvY Ki †h, p2q2r2 ( )
1

p3 + 
1

q3 + 
1

r3  = p3 + q3 + r3  4 

M. cÖgvY Ki †h, 
y + 5m

y − 5m
 + 

y + 5n

y − 5n
 = 2 †hLv‡b m  n 4 

21 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 2(K)bs mgvavb `ªóe¨| 

L  m„Rbkxj 11(L)bs mgvavb `ªóe¨| 

M  cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(M)bs ª̀óe¨| c„ôv-214 

cÖkœ22 a, b, c, d µwgK mgvbycvwZ Ges 
1

p
  + 

1

q
  = 

10

x
. 

  [Av`gRx K¨v›Ub‡g›U cvewjK ¯‹zj, XvKv   cÖkœ bs 2]   
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 [Aa¨vq 4 I 11 Gi mgš^‡q] 

K. log
4 3

 2304 Gi gvb wbY©q Ki| 2 

L. cÖgvY Ki †h, (a2 + b2 + c2) (b2 + c2 + d2) = (ab + bc + cd)2. 4 

M. 
x + 5p

x − 5p
 + 

x + 5q

x − 5q
 Gi gvb wbY©q Ki| †hLv‡b p  q. 4 

22 bs cÖ‡kœi mgvavb 

K  log
4 3

 2304 = log
4 3

 (48)2 

   = log
4 3

 (4 3)4 

   = 4 log
4 3

 4 3 

   = 4  1  [∵loga a = 1] 

   = 4 

L  cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(L) `ªóe¨| c„ôv-214 

M  
1

p
  + 

1

q
  = 

10

x
 

 ev, 
p + q

pq
 = 

10

x
 

 ev, x = 
10pq

p + q
  

 AZtci cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(M) `ªóe¨| 

c„ôv-214 

cÖkœ23 A = log 27 + log 8 − 
1

2
 log125 Ges 

3 + 2x + 3 − 2x

3 + 2x − 3 − 2x
 = p 

 mgwš̂Z Aa¨vq 4 I 11 

  [knx` exi DËg †jt Av‡bvqvi Mvj©m K‡jR, XvKv   cÖkœ bs 2]   

K. x− 1. y. y−1.z. z−1 x Gi gvb wbY©q Ki| 2 

L. A  (log6 − log5) wbY©q Ki| 4 

M. cÖgvY Ki †h, x = 
3p

p2 + 1
 4 

23 bs cÖ‡kœi mgvavb 

K  x− 1. y. y−1.z. z−1 x 

  = 
y

x
. 

z

y
. 

x

z
 

  = 
y

 x
.

z

 y
. 

x

 z
 

  = 1 

L  A = log 27 + log 8 − 
1

2
 log 125 

  = log( )33

1

2 + log( )23

1

2 − 
1

2
 log53 

  = log 3

3

2 + log 2

3

2 − 
1

2
 log53 

  = 
3

2
log 3 + 

3

2
log2 − 

3

2
log5 

  = 
3

2
 (log 3 + log2 − log5) 

  = 
3

2
{log (3  2) − log5} 

  = 
3

2
 (log 6 − log5) 

   
A

log6 − log5
 = 

3

2
 (log6 − log5)

log6 − log5
 

  = 
3

2
 (Ans.)  

M  
3 + 2x + 3 − 2x

3 + 2x − 3 − 2x
 = p 

   
3 + 2x + 3 − 2x + 3 + 2x − 3 − 2x

3 + 2x + 3 − 2x − 3 + 2x + 3 − 2x
 = 

p + 1

p − 1
 

 [†hvRb-we‡qvRb K‡i] 

    
2 3 + 2x

2 3 − 2x
 =

p + 1

p − 1
 

    
3 + 2x

3 − 2x
 = 

(p + 1)2

(p − 1)2 

   
3 + 2x − 3 + 2x

3 + 2x + 3 − 2x
 = 

(p + 1)2 − (p − 1)2

(p + 1)2  + (p − 1)2 [we‡qvRb-†hvRb K‡i] 

   
4x

6
 = 

p2 + 2p + 1 − p2 + 2p − 1

p2 + 2p + 1 + p2 − 2p + 1
 

   
2

3
 x = 

4p

2(p2 + 1)
 

   
2

3
 x = 

2p

p2 + 1
 

   x = 
3p

p2 + 1
 (cÖgvwYZ) 

cÖkœ24 a, b, c, d µwgK mgvbycvZx Ges 
6

x
 = 

1

p
 + 

1

q
 

  [gwZwSj g‡Wj ¯‹zj GÛ K‡jR, XvKv   cÖkœ bs 2]   

K. †`LvI †h, 
a

c
 = 

a2 + b2

b2 + c2 2 

L. cÖgvY Ki †h, (a2 + b2 + c2)(b2 + c2 + d2) = (ab + bc + cd)2. 4 

M. 
x + 3p

x − 3p
 + 

x + 3q

x − 3q
 Gi gvb wbY©q Ki, p  q. 4 

24 bs cÖ‡kœi mgvavb 

K  cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(K) `ªóe¨| c„ôv-214 

L  cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(L) `ªóe¨| c„ôv-214 

M  m„Rbkxj 8(L) bs mgvavb `ªóe¨| 

cÖkœ25 a, b, c, d ivwk wZbwU µwgK mgvYycvZx I x = 
8qs

q + s
, q  s n‡j, 

  [†m›U †hv‡md D”P gva¨wgK we`¨vjq, XvKv   cÖkœ bs 2]   

K. AbycvZ I mgvbycvZ ej‡Z wK eySvq? 2 

L. cÖgvY Ki: (a2 + b2 + c2) (b2 + d2 + c2) = (ab + bc + cd)2
| 4 

M. cÖgvY Ki †h, 
x + 4s

x − 4s
 + 

x + 4q

x − 4q
 = 2| 4 

25 bs cÖ‡kœi mgvavb 

K  cvV¨eB‡qi Abykxjbx-11.1 Gi AbycvZ I mgvbycvZ Aby‡”Q` 

`ªóe¨| c„ôv-205 

L  cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(L) `ªóe¨| c„ôv-214 

M  †`Iqv Av‡Q, x = 
8qs

q + s
 

 ev, 
x

4q
  = 

2s

q + s
  

 ev, 
x + 4q

x − 4q
  = 

2s + q + s

2s − q − s
   [†hvRb-we‡qvRb K‡i] 

 ev, 
x + 4q

x − 4q
  = 

3s + q

s − q
  = 

− 3s − q

q − s
  ... ... ... ... (i) 

 Avevi, 
x

4s
  = 

2q

q + s
  

 ev, 
x + 4s

x − 4s
  = 

2q + q + s

2q − q − s
   [†hvRb-we‡qvRb K‡i] 

 ev, 
x + 4s

x − 4s
  = 

3q + s

q − s
  ... ... ... ... (ii) 

 (i) I (ii) †hvM K‡i cvB, 

 
x + 4q

x − 4q
  + 

x + 4s

x − 4s
  = 

− 3s − q

q − s
  + 

3q + s

q − s
  = 

− 3s − q + 3q + s

q − s
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   = 
2q − 2s

q − s
  = 2 (cÖgvwYZ) 

cÖkœ26 A = 
1 + px

1 − px
  Ges B = 

1 + qx

1 − qx
  

  [BbwRwbqvwis BDwbfviwmwU ¯‹zj GÛ K‡jR, XvKv   cÖkœ bs 3]   

K. 
p3 + q3

p − q + r
 = p(p + q) n‡j, cÖgvY Ki †h, p, q, r µwgK mgvbycvZx| 2 

L. A = B  n‡j, x Gi gvb wbY©q Ki †hLv‡b 0 < q < 2p. 4 

M. p = 
1

m
, q = 

1

n
  Ges A + B = − 2 n‡j, cÖgvY Ki †h,  2x−1 = m−1 + n−1. 4 

26 bs cÖ‡kœi mgvavb 

K  cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-7 `ªóe¨| c„ôv-212 

L  †`Iqv Av‡Q, A = B  

 ev, 
1 + px

1 − px
 = 

1 + qx

1 − qx
  

 AZtci cvV¨B‡qi Abykxjbx-11.1 Gi D`vniY-5 ª̀óe¨| c„ôv-

210| 

 [a Gi ’̄‡j p Ges b Gi ’̄‡j q em‡e|] 

M  †`Iqv Av‡Q, p = 
1

m
, q = 

1

n
  Ges A + B = − 2 

 cÖkœvbymv‡i, 

1 + 
x

m

1 − 
x

m

 + 

1 + 
x

n

1 − 
x

n

 = − 2 

 ev, 

x + m

m

m − x

m

 + 

n + x

n

n − x

n

 = − 2 

 ev, 
m + x

m − x
 + 

n + x

n − x
 + 2 = 0 

 ev, 
m + x

m − x
 + 1 + 

n + x

n − x
 + 1 = 0 

 ev, 
m + x + m − x

m − x
 + 

n + x + n − x

n − x
 = 0 

 ev, 
2m

m − x
 + 

2n

n − x
 = 0 

 ev, 
2m

m − x
 = − 

2n

n − x
  

 ev, 
m

m − x
 = 

n

x − n
  

 ev, 
m − x

m
 = 

x − n

n
  

 ev, 1 − 
x

m
 = 

x

n
 − 1 

 ev, 1 + 1 = 
x

m
 + 

x

n
  

 ev, 2 = x( )
1

m
 + 

1

n
  

 ev, 
2

x
 = 

1

m
 + 

1

n
  

  2x−1 = m−1 + n−1 (cÖgvwYZ) 

cÖkœ27 A = 3 + 2x, B = 3 − 2x, p : q = q : r nq| 

  [AMÖYx ¯‹zj GÛ K‡jR, XvKv   cÖkœ bs 3]   

K. GKwU wÎfz‡Ri cwimxgv 18 †m.wg.| evû¸‡jvi ˆ`‡N©¨i AbycvZ 3 : 4 : 

5| evû¸‡jvi gvb wbY©q Ki| 2 

L. 
p2 + q2

q2 + r2 = 
(p + q)2

(q + r)2 n‡j, cÖgvY Ki †h, p, q, r µwgK mgvbycvZx| 4 

M. m = 
A + B

A − B
 n‡j cÖgvY Ki †h, x = 

3m

m2 + 1
 . 4 

27 bs cÖ‡kœi mgvavb 

K  awi, evû¸‡jvi ˆ`N©¨ h_vµ‡g 3x, 4x I 5x 

 †`Iqv Av‡Q, wÎfz‡Ri cwimxgv = 18 †m.wg. 

 cÖkœg‡Z, 3x + 4x + 5x = 18 

  ev, 12x = 18 

   x = 1.5 †m.wg. 

   3x = 3  1.5 = 4.5, 4x = 4  1.5 = 6, 5x = 5  1.5 = 7.5 

  evû¸‡jvi ˆ`N©¨ h_vµ‡g 4.5 †m.wg., 6 †m.wg. Ges 7.5 †m.wg. 

(Ans.) 

L  m„Rbkxj 12(M) bs mgvavb `ªóe¨| 

M  m„Rbkxj 3(M) bs mgvavb `ªóe¨| 

cÖkœ28 (a + b)2 (b2 + c2) = (b + c)2 (a2 + b2) Ges P = 
4m

m2 + 1
  

  [DËiv nvB ¯‹zj GÛ K‡jR, XvKv   cÖkœ bs 2]   

K. x : y = 5 : 6 n‡j 3x : 5y = KZ? 2 

L. cÖgvY Ki †h, a, b, c µwgK mgvbycvZx? 4 

M. †`LvI †h, m = 
2 + p + 2 − p

2 + p − 2 − p
  4 

28 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 

  x : y = 5 : 6 

  ev, 
x

y
 = 

5

6
  

  ev, 6x = 5y 

  ev, 2.3x = 5y 

  ev, 
3x

5y
 = 

1

2
  

  3x : 5y = 1 : 2  (Ans.) 

L  †`Iqv Av‡Q, 

  (a + b)2 (b2 + c2) = (b + c)2 (a2 + b2) 

 ev,  
22

2

22

2

ba

)ba(

cb

)cb(

+

+
=

+

+
  

 ev,  
22

22

22

22

ba

ab2ba

cb

bc2cb

+

++
=

+

++
 

 ev,  
b2 + c2 + 2bc − b2 − c2

b2 + c2  = 
a2 + b2 + 2ab − a2 − b2

a2 + b2   [we‡qvRb K‡i] 

 ev,  
2bc

b2 + c2 = 
2ab

a2 + b2  

 ev,  
c

b2 + c2 =  
a

a2 + b2   [Dfq c¶‡K 2b Øviv fvM K‡i] 

 ev,  ab2 + ac2 = a2c + b2c 

 ev,  ac2 − a2c = b2c − ab2 

 ev,  ac(c − a) = b2 (c − a) 

 ev,  ac = b2    
[Dfqc¶‡K (c − a) Øviv fvM K‡i] 

 ev,  
a

b
 = 

b

c
  

 ev,  a t b = b t c 

   a, b, c µwgK mgvbycvZx| (cÖgvwYZ)  

M  †`Iqv Av‡Q, 

 p = 
4m

m2 + 1
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 ev, 
p

2
 = 

2m

m2 + 1
 

 ev, 
m2 + 1

2m
 = 

2

p
 

 ev, 
m2 + 1 + 2m

m2 + 1 − 2m
 = 

2 + p

2 − p
 [†hvRb-we‡qvRb K‡i] 

 ev, 
(m + 1)2

(m − 1)2 = 
2 + p

2 − p
 

 ev, ( )
m + 1

m − 1

2

 = 
2 + p

2 − p
 

 ev, 
m + 1

m − 1
 = 

2 + p

2 − p
 

 ev, 
m + 1

m − 1
 = 

2 + p

2 − p
 

 ev, 
m + 1 + m − 1

m + 1 − m + 1
 = 

2 + p + 2 − p

2 + p − 2 − p
 [†hvRb-we‡qvRb K‡i] 

 ev, 
2m

2
 = 

2 + p + 2 − p

2 + p − 2 − p
 

  m = 
2 + p + 2 − p

2 + p − 2 − p
 (†`Lv‡bv n‡jv) 

cÖkœ29 (i) p2 − 
2p

x
 + 1 GKwU exRMvwYwZK ivwk| 

(ii) GKwU wÎfz‡Ri evû¸‡jvi ˆ`‡N©¨i AbycvZ 5 : 8 : 12 Ges cwimxgv 50 

†m.wg.|  [we›`yevwmbx miKvwi evwjKv D”P we`¨vjq, Uv½vBj   cÖkœ bs 2]   

K. wÎfzRwUi evû¸‡jvi ˆ`N©¨ wbY©q Ki| 2 

L. wÎfzRwUi e„nËg I ¶z`ªZg evû Øviv MwVZ AvqZ‡¶‡Îi ˆ`N©¨ I 

cÖ¯’‡K 10% e„w× Ki‡j †¶Îdj kZKiv KZ e„w× cv‡e? 4 

M. (i) bs DÏxc‡Ki gvb k~b¨ n‡j, cÖgvY Ki †h, p = 
1 + x + 1 − x

1 + x − 1 − x
. 4 

29 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q,  

 wZbwU evûi ˆ`‡N©¨i AbycvZ 5 : 8 : 12 Ges cwimxgv 50 †m.wg. 

 awi, wÎfz‡Ri evû wZbwU h_vµ‡g 5x, 8x I 12x †m.wg.| 

 cÖkœg‡Z, 5x + 8x + 12x = 50 

 ev,  25x = 50 

   x = 2 †m.wg. 

   evû¸‡jvi ˆ`N©¨ h_vµ‡g (5  2) = 10 †m.wg., (8  2) = 16 

†m.wg. I (12  2) = 24 †m.wg. 

L  cÖkœg‡Z, AvqZ‡¶‡Îi ˆ`N©¨ I cÖ ’̄ h_vµ‡g 24 †m.wg. I 10 †m.wg.| 

  †¶Îdj = 24  10 = 240 eM© †m.wg. 

 10% e„w×i d‡j bZzb ˆ`N©¨ = (24 + 24 Gi 10%) 

   = 24 + 2.4 = 26.4 

 Ges 10% e„w×i d‡j bZzb cÖ¯’ = (10 + 10 Gi 10%) 

   = 10 + 1 = 11 †m.wg. 

 A_©vr, bZzb †¶Îdj = 26.4  11 = 290.4 eM© †m.wg. 

  †¶Îdj kZKiv e„w× = 
290.4 − 240

240
  100 = 21% (Ans.) 

M  m„Rbkxj 1(M) bs mgvavb `ªóe¨| 

cÖkœ30 
x + 3a

x − 3a
  Ges 

x + 3b

x − 3b
  `ywU exRMvwYwZK ivwk| 

 mgwš̂Z Aa¨vq 4 I 11 

  [ivYx wejvmgwY miKvwi evjK D”P we`¨vjq, MvRxcyi   cÖkœ bs 3]   

K. 
a3 + b3

a − b + c
 = a(a + b) n‡j, cÖgvY Ki †h, b2 = ac 2 

L. 
1

x
  = 

1

6
 ( )

a + b

ab
  n‡j †`LvI †h, cÖ`Ë ivwk¸‡jvi †hvMdj 2 n‡e|4 

M. cÖgvY Ki †h, (loga 27  + loga 8 − loga 1000 )  loga 
6

5
  = 

3 27

8
  4 

30 bs cÖ‡kœi mgvavb 

K  cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-7 `ªóe¨| c„ôv- 212 

L   †`Iqv Av‡Q, 
1

x
  = 

1

6
 ( )

a + b

ab
  

 ev, 
6

x
  = 

b + a

ab
  

 ev, 6ab = x(a + b)   [Avo ¸Yb K‡i] 

 ev, x(a + b) = 6ab 

  x = 
6ab

a + b
   ... (i) 

 (i) bs n‡Z cvB,  x = 
6ab

a + b
  

 ev, 
x

3a
  = 

2b

a + b
    [3a Øviv fvM K‡i] 

 ev, 
x + 3a

x − 3a
  = 

2b + a + b

2b − a − b
    [†hvRb-we‡qvRb K‡i] 

  
x + 3a

x − 3a
  = 

a + 3b

b − a
   ... ... (ii) 

 Avevi, (i) bs n‡Z cvB, 

  x = 
6ab

a + b
  

 ev, 
x

3b
  = 

2a

a + b
    [3b Øviv fvM K‡i] 

 ev, 
x + 3b

x − 3b
  = 

2a + a + b

2a − a − b
    [†hvRb-we‡hvRb K‡i]  

  
x + 3b

x − 3b
  = 

3a + b

a − b
   ... (iii) 

 GLb, (ii) I (iii) †hvM K‡i, 

    
x + 3a

x − 3a
  + 

x + 3b

x − 3b
 = 

a + 3b

b − a
 + 

3a + b

a − b
  

   = 
a + 3b

b − a
 – 

3a + b

b − a
  

   = 
a + 3b – 3a – b

b − a
  

   = 
2(b – a)

b − a
   

   = 2 [ a  b] 

    
x + 3a

x − 3a
  + 

x + 3b

x − 3b
 = 2 

  cÖ`Ë ivwk¸‡jvi †hvMdj 2. (†`Lv‡bv n‡jv) 

M  ( )loga 27  + loga 8 − loga 1000   loga 
6

5
  

 = 
loga 27 + loga8 − loga 1000

loga( )
6

5

  

 = 
loga 27 + loga8 − loga 1000

loga1.2
  

 = 
loga(3

3)
1

2 + loga2
3 − loga(103)

1

2

loga 
12

10

  

 = 
loga3

3

2 + loga2
3 − loga 10

3

2

loga 12 − loga10
  

 = 

3

2
 loga3 + 3loga2 − 

3

2
 loga10

 loga 12 − loga10
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 = 

3

2
 loga3 + 

3

2
  2 loga2 − 

3

2
 loga10

loga12 − loga10
 

 = 

3

2
 loga 3 + 

3

2
 loga2

2 − 
3

2
 loga10

loga12 − loga10
 

 = 

3

2
 {loga (3  22) − loga10}

loga 12 − loga 10
 

 = 

3

2
 (loga 12 − loga 10)

loga 12 − loga10
 

 = 
3

2
  = 

3 33

23  = 
3 27

8
  

  (loga 27  + loga 8 − loga 1000   loga 
6

5
  = 

3 27

8
 (cÖgvwYZ) 

cÖkœ31 
a2 + b2

b2 + c2 = 
(a + b)2

(b + c)2 Ges x = 

3
m + 1 + 

3
m − 1

3
m + 1 − 

3
m − 1

 ỳBwU exRMvwYwZK 

ivwk|  [gyKzj wb‡KZb D”P we`¨vjq, gqgbwmsn   cÖkœ bs 2]    

K. 4, x, 16 µwgK mgvbycvwZK n‡j, x Gi gvb KZ? 2 

L. †`LvI †h, a, b, c µwgK mgvbycvwZK| 4 

M. cÖgvY Ki †h, x3 − 3mx2 + 3x − m = 0 4 

31 bs cÖ‡kœi mgvavb 

K  4, x, 16 µwgK mgvbycvwZK n‡j, 

  
4

x
  = 

x

16
 

 ev, x2 = 64 

  x =  8 (Ans.) 

L  m„Rbkxj 12(M) bs mgvavb `ªóe¨| 

M   m„Rbkxj 15(M) bs mgvavb `ªóe¨| 

cÖkœ32 p, q, r, s µwgK mgvbycvZx Ges a2 − 
2a

y
 + 1 = k n‡j, 

 mgwš̂Z Aa¨vq 4 I 11 

  [gqgbwmsn wRjv ¯‹zj, gqgbwmsn   cÖkœ bs 3]   

K. 2log
2 5

400 Gi gvb wbY©q Ki| 2 

L. cÖgvY Ki †h, (p2 + q2 + r2)(q2 + r2 + s2) = (pq + qr + rs)2. 4 

M. †`LvI †h, a−1 = 
1 + y − 1 − y

1 + y + 1 − y
; hLb k = 0. 4 

32 bs cÖ‡kœi mgvavb 

K  GLv‡b, 400 = 202 

  = (4  5)2 

  = {(2 5)2}
2 

  = (2 5)4 

 GLb, 2 log
2 5

 400 

 = 2 log 
2 5

 ( )2 5 4 

 = 2 log 
2 5

 ( )2 5 2 

 = 4 log 
2 5

 2 5 

 = 4  1 = 4 (Ans.) 

L  m„Rbkxj 5(M) bs mgvavb `ªóe¨| 

M  m„Rbkxj 1(M) bs mgvavb `ªóe¨| 

 AZtci, a = 
1 + y + 1 − y

1 + y − 1 − y
 

  
1

a
 = 

1 + y − 1 − y

1 + y + 1 − y
 (†`Lv‡bv n‡jv) 

cÖkœ33 y = 
14mn

m + n
 ; p : q = q : r. 

  [Rvgvjcyi miKvwi evwjKv D”P we`¨vjq, Rvgvjcyi   cÖkœ bs 2]   

K. †`LvI †h, 
p

r
  = 

p2 + q2

q2 + r2 . 2 

L. cÖgvY Ki †h, p4q4r4( )
1

p6 + 
1

q6 + 
1

r6   = p6 + q6 + r6. 4 

M. 
y + 7m

y − 7m
  + 

y + 7n

y − 7n
  Gi gvb wbY©q Ki, [†hLv‡b m − n  0] 4 

33 bs cÖ‡kœi mgvavb 

 m„Rbkxj 2 bs mgvavb `ªóe¨| 

cÖkœ34 
6

x
 = 

1

m
 + 

1

n
 ... ... (i) Ges a : b = b : c ... ... (ii) 

  [ivRkvnx miKvwi evwjKv D”P we`¨vjq, †n‡jbvev`, ivRkvnx   cÖkœ bs 3]   

K. DÏxc‡Ki Av‡jv‡K †`LvI †h, (ab + bc + ca)3 = abc (a + b + c)3  2 

L. (i) bs †_‡K †`LvI †h, 
x + 3m

x − 3m
 + 

x + 3n

x − 3n
 = 2 4 

M. (ii) bs k‡Z© †`LvI †h, a2b2c2 ( )
1

a3 + 
1

b3 + 
1

c3  = a3 + b3 + c3  4 

34 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 

  a : b = b : c 

 ev, 
a

b
 = 

b

c
 

  b2 = ac 

 evgc¶ = (ab + bc + ca)3  

  = (ab + bc + b2)3  

  = {b(a + c + b)}3  

  = b3 (a + b + c)3  

  = b2.b (a + b + c)3  

  = ac.b (a + b + c)3  

  = abc (a + b + c)3  

  = Wvbc¶ 

  (ab + bc + ca)3 = abc(a + b + c)3
 (†`Lv‡bv n‡jv)  

L  m„Rbkxj 8(L) bs mgvavb `ªóe¨| 

M  m„Rbkxj 11(L)bs mgvavb `ªóe¨| 

cÖkœ35 (i) P2 ­ 
2P

x
 + 1 = 0  (ii) 

6

m
 = 

1

a
 + 

1

b
  

 mgwš̂Z Aa¨vq 4 I 11 

 [ivRkvnx K‡jwR‡qU ¯‹zj, ivRkvnx   cÖkœ bs 2]   

K. log7
( )7

7 . 7  + log42 Gi gvb wbY©q Ki| 2 

L. cÖgvY Ki †h, 
m + 3a

m ­ 3a
 + 

m + 3b

m ­ 3b
 = 2 [DÏxcK (ii) n‡Z] 4 

M. †`LvI †h, P = 
1 + x + 1 ­ x

1 + x ­ 1 ­ x
  [DÏxcK (i) n‡Z] 4 

35 bs cÖ‡kœi mgvavb 

K  log7( )7
7. 7  + log4

2 

 = log77

1

7.7

1

2  + log44

1

2  

 = log77

1

7
 + 

1

2  + 
1

2
  1 

SSC MwYZ †gBW BwR DËicÎ-10K 
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 = 
1

7
 + 

1

2
 + 

1

2
 

 = 
2 + 7 + 7

14
 

 = 
16

14
 

 = 
8

7
 (Ans.) 

L  m„Rbkxj 8(L) bs mgvav‡bi Abyiƒc| 

M  m„Rbkxj 1(M) bs mgvavb `ªóe¨| 

cÖkœ36 p, q, r µwgK mgvbycvwZ Ges 
1

a
 + 

1

b
 = 

4

x
 

 mgwš̂Z Aa¨vq 4 I 11 

  [knx` gvgyb gvngy` cywjk jvBbm& ¯‹zj GÛ K‡jR, ivRkvnx   cÖkœ bs 3]   

K. log
2 5

400 Gi gvb wbY©q Ki| 2 

L. †`LvI †h, p2q2r2(p− 3 + q− 3 + r− 3) = p3 + q3 + r3  4 

M. cÖgvY Ki †h, 
x + 2a

x − 2a
 + 

x + 2b

x − 2b
 = 2, a  b 4 

36 bs cÖ‡kœi mgvavb 

K  GLv‡b, 400 = 20  20 

  = ( )2 5
2
  ( )2 5

2
  

  = ( )2 5
4

  

  log
2 5

400 = log
2 5

( )2 5
4
 

  = 4  log
2 5

2 5 

  = 4  1 = 4 (Ans.) 

L  m„Rbkxj 11(L) bs mgvavb `ªóe¨| 

M  †`Iqv Av‡Q, 
1

a
 + 

1

b
 = 

4

x
 

 ev,  
a + b

ab
 = 

4

x
 

 ev,  x(a + b) = 4ab 

 ev,   x = 
4ab

a + b
 ... ... ... (i) 

 ev,  
ba

b2

a2

x

+
=  

 ev,  
bab2

bab2

a2x

a2x

−−

++
=

−

+
   [†hvRb-we‡qvRb K‡i] 

   
ab

b3a

a2x

a2x

−

+
=

−

+
   ... ... ... (ii) 

 (i) bs n‡Z cvB, 
ba

a2

b2

x

+
=  

 ev, 
baa2

baa2

b2x

b2x

−−

++
=

−

+
[†hvRb-we‡qvRb K‡i] 

  
ba

ba3

b2x

b2x

−

+
=

−

+
  ... ... ... (iii) 

 (ii) bs Ges (iii) bs mgxKiY †hvM K‡i cvB,  

 
ba

ba3

ab

b3a

b2x

b2x

a2x

a2x

−

+
+

−

+
=

−

+
+

−

+
 

   = 
)ab(

ba3

ab

b3a

−−

+
+

−

+  

   = 
ab

ba3

ab

b3a

−

+
−

−

+  

   = 
ab

)ba3(b3a

−

+−+
 

   = 
ab

ba3b3a

−

−−+
 

   = 
ab

a2b2

−

−
 

   = 
)ab(

)ab(2

−

−
= 2   [ a  b] 

  
b2x

b2x

a2x

a2x

−

+
+

−

+
 = 2  (cÖgvwYZ)  

cÖkœ37 p, q, r wZbwU µwgK mgvbycvZx ivwk| 

  [bIMuv †K.wW. miKvwi D”P we`¨vjq, bIMuv   cÖkœ bs 3]   

K. 5x : 3y = 2 : 3 n‡j, 3x : 5y Gi gvb KZ? 2 

L. cÖgvY Ki †h, p2q2r2 ( )
1

p3 + 
1

q3 + 
1

r3  = p3 + q3 + r3  4 

M. 
p2 + q2

q2 + r2 = 
(p + q)2

(q + r)2 n‡j, †`LvI †h, DÏxc‡Ki kZ©‡K mg_©b K‡i| 4 

37 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 

  5x : 3y = 2 : 3 

 ev, 
5x

3y
 = 

2

3
 

 ev, 
x

y
 = 

2  3

3  5
 = 

2

5
 

 ev, 
3

5
 . 

x

y
 = 

3

5
 . 

2

5
 

 ev, 
3x

5y
 = 

6

25
 

  3x : 5y = 6 : 25 (Ans.) 

L  m„Rbkxj 11(L)bs mgvavb `ªóe¨| 

M  m„Rbkxj 12(M)bs mgvavb `ªóe¨| 

cÖkœ38 x = 
14ab

a + b
  Ges p : q = q : r. 

  [w`bvRcyi wRjv ¯‹zj, w`bvRcyi   cÖkœ bs 2]   

K. †`LvI †h, 
p

r
  = 

p2 + q2

q2 + r2 . 2 

L. cÖgvY Ki †h, p4q4r4( )
1

p6 + 
1

q6 + 
1

r6   = p6 + q6 + r6. 4 

M. 
x + 7a

x − 7a
  + 

x + 7b

x − 7b
  Gi gvb wbY©q Ki| [a  b] 4 

38 bs cÖ‡kœi mgvavb 

 m„Rbkxj 2 bs mgvavb `ªóe¨| 

 y → x, m → a, n → b 
 

cÖkœ39 a, b, c µwgK mgvbycvZx Ges m3 − 3m2x + 3m − x = 0 

  [cywjk jvBÝ ¯‹zj GÛ K‡jR, iscyi   cÖkœ bs 1]    

K. cÖgvY Ki †h, a2b2c2 ( )
1

a3 + 
1

b3 + 
1

c3  = a3 + b3 + c3
 2 

L. 
a2 + b2

b2 + c2 = 
(a + b)2

(b + c)2 n‡j, DÏxc‡Ki cÖ_g kZ©wUi mZ¨Zv hvPvB Ki| 4 

M. †`LvI †h, m = 

3
x + 1 + 

3
x − 1

3
x + 1 − 

3
x − 1

  4 

39 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 11(L) bs mgvavb `ªóe¨| 

L  m„Rbkxj 12(M) bs mgvavb `ªóe¨| 

M  †`Iqv Av‡Q, m3 − 3xm2 + 3m − x = 0 

  ev, m3 + 3m = x + 3xm2 

  ev, m3 + 3m = x(1 + 3m2)   

  ev, 
m3 + 3m

1 + 3m2  = x 
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  ev, 
m3 + 3m + 3m2 + 1

m3 + 3m − 3m2 − 1
 = 

x + 1

x − 1
 [†hvRb-we‡qvRb K‡i] 

  ev, 
(m + 1)3

(m − 1)3 = 
x + 1

x − 1
 

  ev, 
m + 1

m − 1
 = 

3
x + 1

3
x − 1

 [Nbg~j K‡i] 

  ev, 
m + 1 + m − 1

m + 1 − m + 1
 = 

3
x + 1 + 

3
x − 1

3
x + 1 − 

3
x − 1

 [†hvRb-we‡qvRb K‡i] 

  ev, 
2m

2
 = 

3
x + 1 + 

3
x − 1

3
x + 1 − 

3
x − 1

 

   m = 

3
x + 1 + 

3
x − 1

3
x + 1 − 

3
x − 1

 (†`Lv‡bv n‡jv) 

cÖkœ40 a : b = b : c Ges y = 
6pq

p + q
  

  [K¨v›Ub‡g›U cvewjK ¯‹zj G¨vÛ K‡jR, ˆmq`cyi, bxjdvgvix   cÖkœ bs 2]   

K. †`LvI †h,( )
a + b

b + c

2

  = 
a

c
  2 

L. cÖgvY Ki †h, a2b2c2( )
1

a3 + 
1

b3 + 
1

c3  = a3 + b3 + c3
 4 

M. †`LvI †h,
y + 3p

y − 3p
 + 

y + 3q

y − 3q
 = 2, p  q. 4 

40 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 1(K)bs mgvavb `ªóe¨| 

L  m„Rbkxj 11(L)bs mgvavb `ªóe¨| 

M  m„Rbkxj 8(L)bs mgvavb `ªóe¨| 

cÖkœ41 a, b, c I d µwgK mgvbycvZx Ges x2 − 
2x

p
 + 1 = 0 

 [ˆmq`cyi miKvwi KvwiMix K‡jR, bxjdvgvix   cÖkœ bs 2]   

K. †`LvI †h, 
a2 + b2

a2 − b2 = 
c2 + d2

c2 − d2  2 

L. cÖgvY Ki †h, (a2 + b2 + c2) (b2 + c2 + d2) = (ab + bc + cd)2
 4 

M. DÏxc‡Ki Av‡jv‡K x Gi gvb p Gi gva¨‡g wbY©q Ki| 4 

41 bs cÖ‡kœi mgvavb 

K  a, b, c I d µwgK mgvbycvZx n‡j, 

  
a

b
 = 

c

d
  

  ev, 
a2

b2 = 
c2

d2  [eM© K‡i] 

  ev, 
a2 + b2

a2 − b2 = 
c2 + d2

c2 − d2   [†hvRb-we‡qvRb K‡i] 

   
a2 + b2

a2 − b2 = 
c2 + d2

c2 − d2  (†`Lv‡bv n‡jv) 

L  cvV¨eB‡qi Abykxjbx 11.1 Gi D`vniY-11(L) `ªóe¨| c„ôv-214 

M  m„Rbkxj 1(M) bs mgvavb `ªóe¨| 

 we.`ª.: m Gi ’̄‡j x Ges x Gi ¯’‡j p em‡e| 

cÖkœ42 p, q, r µwgK mgvbycvZx Ges M = 
1

a
 + 

1

b
 

 mgwš̂Z Aa¨vq 5 I 11 

  [Kzwgj­v wRjv ¯‹zj, Kzwgj­v   cÖkœ bs 3]   

K. 
x

p
 + 

p

x
 = 

x

q
 + 

q

x
 mgxKiYwUi mgvavb Ki| 2 

L. cÖgvY Ki †h, p4q4r4 ( )
1

p6 + 
1

q6 + 
1

r6  = p6 + q6 + r6. 4 

M. 8x−1 = M n‡j, cÖgvY Ki †h, 
x + 4a

x − 4a
 + 

x + 4b

x − 4b
 = 2; a  b. 4 

42 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 
x

p
 + 

p

x
 = 

x

q
 + 

q

x
  

 ev, 
x

p
 – 

x

q
 = 

q

x
 – 

p

x
   

 ev, 
qx – px

pq
 = 

q – p

x
  

 ev, 
x(q – p)

pq
 = 

q – p

x
  

 ev, x2(q – p) = pq(q – p)      [Avo¸Yb K‡i] 

 ev, x2 = pq  

  x = pq  [eM©g~j K‡i] 

  wb‡Y©q mgvavb: x = pq  

L  m„Rbkxj 2(L) bs mgvavb `ªóe¨| 

M  †`Iqv Av‡Q, M = 
1

a
 + 

1

b
 Ges 8x−1 = M 

 ev, 
8

x
  = 

1

a
  + 

1

b
  

 ev, 
8

x
  = 

a + b

ab
  

 ev, 
x

8
  = 

ab

a + b
  

  x = 
8ab

a + b
  

 ev, 
x

4a
 = 

2b

a + b
 

 ev, 
x + 4a

x – 4a
 = 

2b + a + b

2b – a – b
 [†hvRb-we‡qvRb K‡i] 

 ev, 
x + 4a

x – 4a
 = 

3b + a

b – a
 ... ...(i) 

 Avevi, x = 
8ab

a + b
 

 ev, 
x

4b
 = 

2a

a + b
 

 ev, 
x + 4b

x – 4b
 = 

2a + a + b

2a – a – b
   [†hvRb-we‡qvRb K‡i] 

 ev, 
x + 4b

x – 4b
 =  

3a + b

a – b
 ................... (ii) 

 (i) bs I (ii) bs †hvM K‡i,  

  
x + 4a

x – 4a
 + 

x + 4b

x – 4b
 = 

3b + a

b – a
 + 

3a + b

a – b
 

 ev, 
x + 4a

x – 4a
 + 

x + 4b

x – 4b
 = 

3b + a

b – a
 – 

3a + b

b – a
 

 ev, 
x + 4a

x – 4a
 + 

x + 4b

x – 4b
 = 

3b + a – 3a – b

b – a
 

 ev, 
x + 4a

x – 4a
 + 

x + 4b

x – 4b
 = 

2b – 2a

b – a
 

 ev, 
x + 4a

x – 4a
 + 

x + 4b

x – 4b
 = 

2(b − a)

(b − a)
 

  
x + 4a

x – 4a
 + 

x + 4b

x – 4b
 = 2 (cÖgvwYZ) 

cÖkœ43 m = 
1 − px

1 + px
 Ges n = 

1 + qx

1 − qx
 †hLv‡b p  q 

Avevi, 
16

x
 = 

1

a
 + 

1

b
, †hLv‡b a  b 

  [Mft j¨ve‡iUix nvB ¯‹zj, Kzwgj­v   cÖkœ bs 2]   

K. 
x

y
 = 

y

z
 n‡j, †`LvI †h, 

(x − y)2

x
 = 

(y − z)2

z
 2 

L. m n = 1 n‡j x Gi gvb wbY©q Ki| 4 

SSC MwYZ †gBW BwR DËicÎ-10L 

SSC MwYZ †gBW BwR DËicÎ-10M 
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M. 
x + 8a

x − 8a
 + 

x + 8b

x − 8b
 Gi gvb wbY©q Ki| 4 

43 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 
x

y
 = 

y

z
 ev, y2 = zx 

 GLb, 
(x − y)2

x
 = 

x2 − 2xy + y2

x
 = 

x2 − 2xy + zx

x
 = 

x(x − 2y + z)

x
 

  
(x − y)2

x
 = x − 2y + z 

  = 
z(x − 2y + z)

z
 

  = 
zx − 2yz + z2

z
 = 

y2 − 2yz + z2

z
 [gvb ewm‡q] 

   
(x − y)2

x
 = 

(y − z)2

z
 (†`Lv‡bv n‡jv) 

L  †`Iqv Av‡Q, m n = 1 

 ev, 
1 − px

1 + px
 

1 + qx

1 − qx
 = 1 

 AZtci cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-5 ª̀óe¨| c„ôv-210 

M  †`Iqv Av‡Q, 
16

x
 = 

1

a
 + 

1

b
 

 ev, 
16

x
 = 

a + b

ab
 

 ev, 
x

16
 = 

ab

a + b
 

 ev, 
x

8a
 = 

2b

a + b
 

 ev, 
x + 8a

x − 8a
 = 

2b + a + b

2b − a − b
 [†hvRb-we‡qvRb K‡i] 

 ev, 
x + 8a

x − 8a
 = 

3b + a

b − a
 … … (i) 

 Avevi, 
x

16
 = 

ab

a + b
 

 ev, 
x

8b
 = 

2a

a + b
 

 ev, 
x + 8b

x − 8b
 = 

2a + a + b

2a − a − b
 

 ev, 
x + 8b

x − 8b
 = 

3a + b

a − b
 … … (ii) 

 (i) I (ii) bs mgxKiY †hvM K‡i cvB, 

 
x + 8a

x − 8a
 + 

x + 8b

x − 8b
 = 

3b + a

b − a
 + 

3a + b

a − b
 

  = − 
3b + a

a − b
 + 

3a + b

a − b
 

  = 
− 3b − a + 3a + b

a − b
 

  = 
2a − 2b

a − b
 

  = 
2(a − b)

a − b
 

  = 2 (Ans.) 

cÖkœ44 y = 
14mn

m + n
  Ges p : q = q : r 

  [B¯úvnvbx cvewjK ¯‹zj I K‡jR, Kzwgj­v   cÖkœ bs 3]   

K. †`LvI †h, 
p

r
  = 

p2 + q2

q2 + r2 . 2 

L. cÖgvY Ki †h, p4q4r4( )
1

p6 + 
1

q6 + 
1

r6   = p6 + q6 + r6. 4 

M. 
y + 7m

y − 7m
  + 

y + 7n

y − 7n
  Gi gvb wbY©q Ki, m  n. 4 

44 bs cÖ‡kœi mgvavb 

 m„Rbkxj 2 bs mgvavb `ªóe¨| 

cÖkœ45 p, q, r I s µwgK mgvbycvwZK Ges x = 
10mn

m + n
  

  [PÆMÖvg K‡jwR‡qU ¯‹zj, PÆMÖvg  cÖkœ bs 2]   

K. †`LvI †h, 
p

r
 = 

p2 + q2

q2 + r2 2 

L. cÖgvY Ki †h, (p2
 + q2 + r2) (q2 + r2 + s2) = (pq + qr + rs)2  4 

M. 
x + 5m

x – 5m
 + 

x + 5n

x – 5n
 Gi gvb wbY©q Ki †hLv‡b, m ≠ n  4 

45 bs cÖ‡kœi mgvavb 

cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11 `ªóe¨| c„ôv-214 

cÖkœ46 a, b, c I d PviwU µwgK mgvbycvZx ivwk| 

  [Wv: Lv¯—Mxi miKvwi evwjKv D”P we`¨vjq, PÆMÖvg   cÖkœ bs 3]   

K. 
a

b
 = 

b

c
 = 

c

d
  n‡j †`LvI †h, cÖwZwU Abycv‡Zi gvb = 

a + b + c

b + c + d
  2 

L. cÖgvY Ki †h, (b − c)2 + (c − a)2 + (b − d)2 = (a − d)2
 4 

M. hw` d I c †K h_vµ‡g AvqZ‡¶‡Îi ˆ`N©¨ I cÖ¯’ we‡ePbv Kiv nq 

Z‡e AvqZ‡¶ÎwUi ˆ`N©¨ 10% e„w× Ges cÖ¯’ 20% n«vm †c‡j 

†¶ÎwUi †¶Îdj kZKiv KZ e„w× ev n«vm cv‡e wbY©q Ki| 4 

46 bs cÖ‡kœi mgvavb 

K  awi, 
a

b
 = 

b

c
 = 

c

d
 = k,  [k GKwU mgvbycvwZK aª“eK] 

  
c

d
 = k 

 ev, c = dk 

 
b

c
 = k 

 ev, b = ck = dk.k = dk2 

 Ges 
a

b
 = k 

 ev, a = bk = dk2 . k = dk3 

 GLb, 
a + b + c

b + c + d
 = 

dk3 + dk2 + dk

dk2 + dk + d
  

  = 
dk(k2 + k + 1)

d(k2 + k + 1)
  

  = k 

  
a

b
 = 

b

c
 = 

c

d
 = k = 

a + b + c

b + c + d
  

  cÖwZwU Abycv‡Zi gvb = 
a + b + c

b + c + d
   (†`Lv‡bv n‡jv) 

L  GLv‡b, 
a

b
 = 

b

c
 = 

c

d
  

  ad = bc 

 Ges ac = b2, bd = c2  

 evgc¶ = (b − c)2 + (c − a)2 + (b − d)2 

 = b2 − 2bc + c2 + c2 − 2ac + a2 + b2 − 2bd + d2 

 = a2 + 2b2 + 2c2 + d2 − 2bc − 2ac − 2bd 

 = a2 + 2b2 + 2c2 + d2 − 2ad − 2b2 − 2c2  [bc, ac I bd Gi gvb ewm‡q] 

 = a2 − 2ad + d2 

 = (a − d)2 

 = Wvbc¶ 

  (b − c)2 + (c − a)2 + (b − d)2 = (a − d)2  (cÖgvwYZ) 

M  AvqZ‡¶‡Îi ˆ`N©¨ = d 

            cÖ¯’ = c 

  †¶Îdj = dc eM© GKK 

 GLb, AvqZ‡¶‡Îi cwiewZ©Z ˆ`N©¨ = d + d Gi 10% 

  = d + d  
10

100
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  = 
11d

10
  

 Ges cwiewZ©Z cÖ¯’ = c − c Gi 20% 

  = c − c  
20

100
  

  = c − 
c

5
  = 

4c

5
  

  cwiewZ©Z †¶Îdj = 
11d

10
  

4c

5
  

  = 
22dc

25
  

  †¶Îdj n«vm cvq = dc − 
22dc

25
  

  = 
25dc − 22dc

25
  

  = 
3

25
 dc 

  †¶Îdj kZKiv n«vm cvq = 

3

25
 dc

dc
  100 

  = 
3  100

25
  

  = 12% (Ans.) 

cÖkœ47 (i) y3 − 3py2 + 3y − p = 0 

(ii) 
bz − cy

a
 = 

cx − az

b
 = 

ay − bx

c
 

  [evsjv‡`k †bŠevwnbx ¯‹zj I K‡jR, PÆMÖvg   cÖkœ bs 3]   

K. x, y, z µwgK mgvbycvwZ n‡j cÖgvY Ki †h, ( )
x + y

y + z

2

 = 
x

z
 2 

L. (i) †_‡K †`LvI †h, y = 

3
p + 1 + 

3
p − 1

3
p + 1 − 

3
p − 1

 4 

M. (ii) bs †_‡K cÖgvY Ki †h, ax−1 = by−1 = cz−1. 4 

47 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 1(K) bs mgvavb `ªóe¨| 

M   m„Rbkxj 39(M) bs mgvavb `ªóe¨| 

M   g‡b Kwi, 
bz − cy

a
  = 

cx − az

b
  = 

ay − bx

c
  = k  

  bz – cy = ak ... ... ... (i)  

  cx – az = bk ... ... ... (ii)  

  ay – bx = ck ... ... ... (iii)  

 GLb (i) bs, (ii) bs Ges (iii) bs mgxKiY‡K h_vµ‡g a, b Ges c 

Øviv MyY K‡i cvB, 

 abz – acy = a2k 

 bcx – abz = b2k  

 acy – cbx = c2k  

 0 = k(a2 + b2 + c2) [†hvM K‡i]     

  k = 0  [ a, b, c aª“eK nIqvq a2 + b2 + c2  0] 

 Zvn‡j, 
bz − cy

a
 = 0 Avevi,  

cx − az

b
  = 0  

   ev, bz – cy = 0   ev, cx – az = 0  

   ev, bz = cy   ev, cx = az  

  
z

c
  = 

y

b
  ... ... ... (iv)     

x

a
  = 

z

c
  ... ... ... (v) 

  
x

a
 = 

y

b
 = 

z

c
  

 ev, 
a

x
 = 

b

y
 = 

c

z
  

   ax−1 = by−1 = cz−1  (cÖgvwYZ) 

cÖkœ48 m = 
1

p
 + 

1

q
 Ges n = 

p2 + q2

q2 + r2 

  [†m›U c­vwmWm nvB ¯‹zj, PÆMÖvg   cÖkœ bs 2]   

K. p, q I r  µwgK mgvbycvZx n‡j, cÖgvY Ki †h, n = 
p

r
| 2 

L. m = 
6

x
 n‡j, mgvbycv‡Zi ag© e¨envi K‡i, cÖgvY Ki †h,  

 
x + 3p

x − 3p
 + 

x + 3q

x − 3q
 = 2, †hLv‡b p  q| 4 

M. n = 
(p + q)2

(q + r)2  n‡j, cÖgvY Ki †h, p, q I r µwgK mgvbycvZx| 4 

48 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 

 p, q, r µwgK mgvbycvZx A_©vr 

 q2 = pr ... ... ... (i) 

 GLb evgc¶ = n 

 = 
p2 + q2

q2 + r2 

 = 
p2 + pr

pr + r2 = 
p(p + r)

r(p + r)
  = 

p

r
 = Wvbc¶| 

   n = 
p

r
  (cÖgvwYZ) 

L  m„Rbkxj 8(L) bs mgvavb `ªóe¨| 

M  m„Rbkxj 12(M) bs mgvavb `ªóe¨| 

cÖkœ49 (i) A = 
1

x
 + 

1

a
 + 

1

b
   (ii) 

a

b
 = 

b

c
 = 

c

d
 

 mgwš̂Z Aa¨vq 4, 5 I 11 

 [Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU   cÖkœ bs 2]   

K. logx324 = 4 n‡j x Gi gvb wbY©q Ki| 2 

L. (i) bs Gi mvnv‡h¨ mgvavb Ki: A = 
1

x + a + b
 4 

M. (ii) bs e¨envi K‡i cÖgvY Ki †h, 

 (a2 + b2 + c2) (b2 + c2 + d2) = (ab + bc + cd)2. 4 

49 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, logx 324 = 4 

 ev, x4 = 324 

 ev, x4 = 182 

 ev, x4 = {(3 2)2}2 

 ev, x4 = (3 2)4 

  x = 3 2 (Ans.) 

L  †`Iqv Av‡Q, A = 
1

x
 + 

1

a
 + 

1

b
 

 Avevi, A = 
1

x + a + b
 

 ev, 
1

x
 + 

1

a
 + 

1

b
 = 

1

x + a + b
  

 ev,  
1

a
 + 

1

b
 = 

1

x + a + b
 – 

1

x
   

 ev, 
b + a

ab
 = 

x – (a + b + x)

x(a + b + x)
  

 ev, 
(a + b)

ab
 = 

– (a + b)

ax + bx + x2  

 ev, 
1

ab
 = 

– 1

ax + bx + x2      

 ev, – ab = ax + bx + x2   [Avo¸Yb K‡i] 

 ev, x2 + ax + bx + ab = 0  

 ev, x(x + a) + b(x + a) = 0  

   (x + a)(x + b) = 0  

 nq, x + a = 0              A_ev, x + b = 0  

  x = – a                      x = – b  

SSC MwYZ †gBW BwR DËicÎ-10N 
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  wb‡Y©q mgvavb †mU: {– a, – b}  

 

M  cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(L) `ªóe¨| c„ôv-214  

cÖkœ50 
6

x
 = 

1

p
 + 

1

q
 Ges 

a + b

b + c
 = 

c + d

d + a
 . 

  [miKvwi AMÖMvgx evwjKv D”P we`¨vjq I K‡jR, wm‡jU   cÖkœ bs 2]   

K. x Gi gvb p I q Gi gva¨‡g cÖKvk Ki| 2 

L. 
x + 3p

x − 3p
 + 

x + 3q

x − 3q
 Gi gvb wbY©q Ki| 4 

M. †`LvI †h, c = a A_ev a + b + c + d = 0. 4 

50 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 8(K) bs mgvavb `ªóe¨| 

L  m„Rbkxj 8(L) bs mgvavb `ªóe¨| 

M  cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-8 `ªóe¨| c„ôv-212 

cÖkœ51 a = 5 + 2 6  Ges x3 − 3px2 + 3x − p = 0 

 mgwš̂Z Aa¨vq 3, 4 I 11 

  [e­ –-evW© ¯‹zj GÛ K‡jR, wm‡jU   cÖkœ bs 2]   

K. logx 
1

16
 = − 2 n‡j x Gi gvb KZ? 2 

L. cÖgvY Ki †h, a5 + 
1

a5 = 178 3 4 

M. †`LvI †h, x = 
(p + 1)

1

3 + (p − 1)
1

3 

(p + 1)
1

3 − (p − 1)
1

3 

 4 

51 bs cÖ‡kœi mgvavb 

K  logx 
1

16
 = − 2 

 ev,  x−2 = 
1

16
 

 ev, 
1

x2  =  
1

16
 

 ev, x2 = 16 

  x = 4  [ x > 0] 

L  †`Iqv Av‡Q, a = 5 + 2 6    

   = 3 + 2 3  2 + 2  

   = ( 3)2 + 2. 3. 2 + ( 2)2  

   = ( 3 + 2)2  

   = 3 + 2 

  a = 3 + 2 

  
1

a
  = 

1

3 + 2
 = 

3 − 2

( 3 + 2) ( 3 − 2)
 = 3 − 2 

  a + 
1

a
 = 3 + 2 + 3 − 2 

 ev, a + 
1

a
 = 2 3  

 ev, ( )a + 
1

a
2 = (2 3)2  [eM© K‡i] 

 ev,  a2 + 
1

a2 + 2. a . 
1

a
 = 12  

 ev,  a2 + 
1

a2 + 2 = 12  

 ev,  a2 + 
1

a2 = 12 − 2  

    a2 + 
1

a2 = 10 ............... (i)  

 Avevi, a + 
1

a
 = 2 3  

 ev,  ( )a + 
1

a

3
 = (2 3)3  

 ev,  a3 + 
1

a3 + 3.a.
1

a
 ( )a + 

1

a
 = 24 3 

 ev,  a3 + 
1

a3 + 3  2 3 = 24 3  

 ev,  a3 + 
1

a3 + 6 3 = 24 3  

 ev,  a3 + 
1

a3 = 24 3 − 6 3  

   a3 + 
1

a3 = 18 3...............(ii) 

 (i) I  (ii) ¸Y K‡i cvB,  

 ( )a2 + 
1

a2  ( )a3 + 
1

a3  = 180 3  

 ev, a5 + 
1

a5 + a + 
1

a
 = 180 3  

 ev, a5 + 
1

a5 + 2 3 = 180 3 

 ev, a5 + 
1

a5 = 180 3 − 2 3  

  a5 + 
1

a5 = 178 3 (cÖgvwYZ) 

M  m„Rbkxj 39(M) bs mgvavb `ªóe¨| 

cÖkœ52 †`Iqv Av‡Q (i) x3 − 3mx2 + 3x − m = 0 

(ii) †Kvb Avq‡Zi ˆ`N©¨ a GKK, cÖ¯’ b GKK| 

  [miKvwi Rywejx D”P we`¨vjq, mybvgMÄ   cÖkœ bs 2]   

K. p, q, r mgvbycvwZK n‡j †`LvI †h, 
p

r
 = 

p2 + q2

q2 + r2 2 

L. †`LvI †h, x = 
(m + 1)

1

3
 + (m − 1)

1

3
 

(m + 1)

1

3
 − (m − 1)

1

3
 

 4 

M. a, 18% e„w× †c‡j b w ’̄i _vK‡j Avq‡Zi kZKiv Kx cwieZ©b n‡e? 4 

52 bs cÖ‡kœi mgvavb 

K  cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(K) `ªóe¨| c„ôv- 214 

L  m„Rbkxj 39(M) bs mgvavb `ªóe¨| 

M  †`Iqv Av‡Q, 

 †Kv‡bv Avq‡Zi ˆ`N©¨ a GKK Ges cÖ¯’ b GKK 

  AvqZ‡¶‡Îi †¶Îdj = ab 

 a, 18% e„w× †c‡j cwiewZ©Z ˆ`N©¨ = a + a Gi 18% 

   = a + a  
18

100
 

   = a + .18a 

   = 1.18a 

  cwiewZ©Z AvqZ‡¶‡Îi †¶Îdj = 1.18 ab 

  †¶Îdj e„w× cvq (1.18 ab − ab) = 0.18 ab 

  †¶Îdj kZKiv e„w× cv‡e = 
0.18ab

ab
  100% 

  = 18% (Ans.) 

cÖkœ53 m = 3bc2 − 4ac + 3b Ges n = 
x + 3p

x − 3p
 + 

x + 3q

x − 3q
  

  [ewikvj wRjv ¯‹zj, ewikvj   cÖkœ bs 2]   

K. x t y = 6 t 5 n‡j 5x t 6y = KZ? 2 
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L. m = 0 n‡j †`LvI †h, 
2a + 3b + 2a − 3b

2a + 3b − 2a − 3b
 = c| 4 

M. n = 2 n‡j x Gi gvb wbY©q Ki| 4 

53 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, x t y = 6 t 5 

  ev, 
x

y
 = 

6

5
  

  ev, 5x = 6y 

  ev, 
5x

6y
 = 1 

   5x t 6y = 1 t 1 (Ans.) 

L  †`Iqv Av‡Q, m = 0 

 ev, 3bc2 − 4ac + 3b = 0 

 ev,  3b(c2 + 1) = 4ac 

 ev,  
c2 + 1

2c
 = 

2a

3b
 

 ev,  
c2 + 1 + 2c

c2 + 1 − 2c
 = 

2a + 3b

2a − 3b
 [†hvRb-we‡qvRb K‡i] 

 ev,  
(c + 1)2

(c − 1)2 = 
2a + 3b

2a − 3b
 

 ev,  ( )
c + 1

c − 1

2

 = 
2a + 3b

2a − 3b
 

 ev,  
c + 1

c − 1
 = 

2a + 3b

2a − 3b
 

 ev,  
c + 1

c − 1
 = 

2a + 3b

2a − 3b
 

 ev,  
c + 1 + c − 1

c + 1 − c + 1
 = 

2a + 3b + 2a − 3b

2a + 3b − 2a − 3b
   [†hvRb-we‡qvRb K‡i] 

 ev,  
2c

2
 = 

2a + 3b + 2a − 3b

2a + 3b − 2a − 3b
 

   c = 
2a + 3b + 2a − 3b

2a + 3b − 2a − 3b
  (†`Lv‡bv n‡jv) 

M  †`Iqv Av‡Q, n = 2 

  ev, 
x + 3p

x − 3p
 + 

x + 3q

x − 3q
 = 1 + 1 

  ev, 
x + 3p

x − 3p
 − 1 = 1 − 

x + 3q

x − 3q
  

  ev, 
x + 3p − x + 3p

x − 3p
 = 

x − 3q − x − 3q

x − 3q
  

  ev, 
6p

x − 3p
 = 

− 6q

x − 3q
  

  ev, 
p

x − 3p
 = 

− q

x − 3q
  

  ev, 
x − 3p

p
 = 

x − 3q

− q
  

  ev, 
x

p
 − 3 = − 

x

q
 + 3 

  ev, 
x

p
 + 

x

q
 = 6 

  ev, x( )
1

p
 + 

1

q
 = 6 

  ev, x  
p + q

pq
 = 6 

   x = 
6pq

p + q
  (Ans.) 

cÖkœ54 i) 
a

x
 + 

a

y
 = 10 Ges  ii) x = 3 + 2 2 

 mgwš̂Z Aa¨vq 2, 3 I 11 

  [ewikvj miKvwi evwjKv D”P we`¨vjq, ewikvj   cÖkœ bs 2]   

K. ƒ(x + 3) = 
4x + 1

4x − 1
 n‡j, ƒ(2) wbY©q Ki| 2 

L. cÖgvY Ki †h, 
a + 5x

a − 5x
 + 

a + 5y

a − 5y
 = 2 4 

M. 
x6 − 1

x3   { }( )x
3
 − 

1

( x)3
 wbY©q Ki| 4 

54 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 

 ƒ(x + 3) = 
4x + 1

4x − 1
 

 awi, x + 3 = y 

  x = y − 3 

  ƒ(y) = 
4(y − 3) + 1

4(y − 3) − 1
 

  = 
4y − 12 + 1

4y − 12 − 1
 = 

4y − 11

4y − 13
 

 ƒ(2) = 
4.2 − 11

4.2 − 13
 = 

8 − 11

8 − 13
 = 
− 3

− 5
 = 

3

5
 (Ans.) 

L  cvV¨eB‡qi Aa¨vq- 11.1 Gi D`vniY 11(M) Abyiƒc| c„ôv-214 

M  †`Iqv Av‡Q,  x = 3 + 2 2 

 ev,  x = 2 + 2 2 + 1 

 ev,  x = ( )2 2 + 2.1. 2 + 12 

 ev,  x = ( )2 + 1 2 

   x = 2 + 1  [eM©g~j K‡i] 

   
1

x
 = 

1

2 + 1
 

  = 
2 − 1

( )2 + 1 ( )2 − 1
 

  = 
2 − 1

( )2 2 − 12
 

  = 
2 − 1

2 − 1
 

  = 2 − 1 

   x − 
1

x
 = ( )2 + 1  − ( )2 − 1  

   = 2 + 1 − 2 + 1  

   = 2 

 GLb, ( )x 3 − ( )
1

x

3

 = ( )x − 
1

x

3

 + 3. x.
1

x
 ( )x − 

1

x
 

  = 23 + 3.2  = 8 + 6 = 14 

  
1

x
  = 

1

3 + 2 2
 

   = 
1

3 + 2 2
  

3 − 2 2

3 − 2 2
 

   = 
3 − 2 2

32 − (2 2)2
 

   = 
3 − 2 2

9 − 8
 

   = 3 − 2 2 

  x − 
1

x
  = 3 + 2 2 − 3 + 2 2 

   = 4 2 

  
x6 − 1

x3  = x3 − 
1

x3 
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  = ( )x − 
1

x

3
 + 3.x.

1

x
. ( )x − 

1

x
  

  = ( )4 2 3  + 3.4 2 

  = 128 2 + 12 2 

  =140 2 

  
x6 − 1

x3   ( )( x)3 − 
1

(x)3
 

  = 140 2  14 

  =  10 2 (Ans.) 

cÖkœ55 p2 − 
2p

x
 + 1 = 0 Ges 

a2 + b2

b2 + c2 = 
(a + b)2

(b + c)2  n‡j, 

  [wc‡ivRcyi miKvwi evwjKv D”P we`¨vjq, wc‡ivRcyi   cÖkœ bs 2]   

K. ỳBwU msL¨vi AbycvZ 5 : 4 Ges G‡`i j.mv.¸. 180| msL v̈ wbY©q Ki| 2 

L. cÖgvY Ki †h, p = 
1 + x + 1 − x

1 + x − 1 − x
  4 

M. †`LvI †h, a, b, c µwgK mgvbycvZx| 4 

55 bs cÖ‡kœi mgvavb 

K  awi, msL¨v `yBwU 5x Ges 4x 

  G‡`i j.mv.¸. = 20x 

 cÖkœg‡Z, 20x = 180 

   x = 9 

  msL¨v `yBwU n‡e (5  9) ev 45 Ges (4  9) ev, 36 (Ans.)  

L  m„Rbkxj 1(M) bs mgvavb `ªóe¨| 

M  m„Rbkxj 12(M) bs mgvavb `ªóe¨| 

cÖkœ56 (i) m3 − 3m2n + 3m − n = 0  (ii) p = 30 Ges Q = 20 

  [SvjKvwV miKvwi D”P we`¨vjq, SvjKvwV   cÖkœ bs 3]    

K. 5 + 8 + 11 + 14 + 17 + 20 + .......... avivwUi †Kvb c` 398? 2 

L. cÖgvY Ki †h, m = 
(n + 1)

1

3
 + (n − 1)

1

3
 

(n + 1)

1

3
  − (n − 1)

1

3
 

 4 

M. GKwU AvqZ‡¶‡Îi ˆ`N©¨ P% e„w× Ges cÖ¯’ Q% n«vm †c‡j 

AvqZ‡¶‡Îi †¶Îdj kZKiv KZ e„w× ev n«vm cv‡e? 4 

56 bs cÖ‡kœi mgvavb 

K  cÖ`Ë avivwUi mvaviY Aš—i, d = (8 − 5) = (11 − 8) = 3 

   cÖ_g c`, a = 5 

  avivwU mgvš—i aviv| 

 awi, avivwUi n Zg c` = 398 

  a + (n − 1)d = 398 

 ev, 5 + (n − 1)3 = 398 

 ev, n − 1 = 
398 − 5

3
 

 ev, n − 1 = 131 

  n = 132 

  avivwUi 132 Zg c` = 398 (Ans.) 

L  †`Iqv Av‡Q, m3 − 3nm2 + 3m − n = 0 

  ev, m3 + 3m = n + 3nm2 

  ev, m3 + 3m = n(1 + 3m2)   

  ev, 
m3 + 3m

1 + 3m2  = n 

  ev, 
m3 + 3m + 3m2 + 1

m3 + 3m − 3m2 − 1
 = 

n + 1

n − 1
 [†hvRb-we‡qvRb K‡i] 

  ev, 
(m + 1)3

(m − 1)3 = 
n + 1

n − 1
 

  ev, 
m + 1

m − 1
 = 

3
n + 1

3
n − 1

 [Nbg~j K‡i] 

  ev, 
m + 1 + m − 1

m + 1 − m + 1
 = 

3
n + 1 + 

3
n − 1

3
n + 1 − 

3
n − 1

 [†hvRb-we‡qvRb K‡i] 

  ev, 
2m

2
 = 

3
n + 1 + 

3
n − 1

3
n + 1 − 

3
n − 1

 

   m = 

3
n + 1 + 

3
n − 1

3
n + 1 − 

3
n − 1

 

   m = 
(n + 1)

1

3
 + (n − 1)

1

3
 

(n + 1)

1

3
  − (n − 1)

1

3
 

 (cÖgvwYZ) 

M  awi, AvqZ‡¶‡Îi ˆ`N©¨ = x 

              Ges cÖ¯’ = y 

  †¶Îdj = xy eM© GKK 

 †`Iqv Av‡Q, P = 30, Q = 20 

 P% ev 30% e„w×‡Z cwiewZ©Z ˆ`N©¨ = ( )x + 
30x

100
  GKK 

   = 
130x

100
 

   = 
13x

10
 GKK 

 Q% ev, 20% n«v‡m cwiewZ©Z cÖ¯’ = ( )y − 
20y

100
  GKK 

   = 
80y

100
 GKK 

   = 
8y

10
 GKK 

  cwiewZ©Z †¶Îdj = 
13x

10
  

8y

10
 

   = 
104xy

100
 

  †¶Îdj kZKiv e„w× cvq = 

104xy

100
 − xy

xy
  100% 

   = 
xy(104 − 100)

xy  100
  100% 

   = 4% (Ans.)  

cÖkœ57 a, b, c, d µwgK mgvbycvZx Ges y = 
14pq

p + q
  

 [iv‡qi evRvi D”P we`¨vjq, XvKv   cÖkœ bs 2]   

K. cÖgvY Ki †h, 
a

c
 = 

a2 + b2

b2 + c2  2 

L. cÖgvY Ki †h, (a2 + b2 + c2) (b2 + c2 + d2) = (ab + bc + cd)2
 4 

M. 
y + 7p

y − 7p
 + 

y + 7q

y − 7q
  Gi gvb wbY©q Ki; p  q 4 

57 bs cÖ‡kœi mgvavb 

K   cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(K) `ªóe¨| c„ôv-214 

L   cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(L) `ªóe¨| c„ôv-214 
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M  m„Rbkxj cÖkœ-2(M) bs mgvavb `ªóe¨| 

 [m I n Gi ’̄‡j h_vµ‡g p I q ai‡Z n‡e] 

cÖkœ58 m2 − 
2m

x
 + 1 = 0 Ges GKwU AvqZ‡¶‡Îi ˆ`N©¨ a wgUvi I cÖ ’̄ 

b wgUvi| [iv‡R›`ªcyi K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, MvRxcyi   cÖkœ bs 2]   

K. 
a3 + b3

a − b + c
 = a(a + b) n‡j, cÖgvY Ki †h, a, b, c µwgK mgvbycvZx| 2 

L. DÏxc‡Ki mgxKi‡Yi mvnv‡h¨ cÖgvY Ki †h, 
1 + x − 1 − x

1 + x + 1 − x
 = m−1

 4 

M. AvqZ‡¶‡Îi ˆ`N©¨ 15% e„w× I cÖ¯’ 10% n«vm †c‡j AvqZ‡¶‡Îi 

†¶Îdj kZKiv KZ e„w× ev n«vm cv‡e? 4 

58 bs cÖ‡kœi mgvavb 

K   cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-7 `ªóe¨| c„ôv-212 

L   m„Rbkxj 1(M) bs mgvavb `ªóe¨| 

 AZtci 
1

m
 = 

1 + x − 1 − x

1 + x + 1 − x
  

  m−1 = 
1 + x − 1 − x

1 + x + 1 − x
  (cÖgvwYZ) 

M  awi, AvqZ‡¶‡Îi ˆ`N©¨ = x GKK Ges cÖ¯’ = y GKK 

  AvqZ‡¶‡Îi †¶Îdj = xy eM©GKK 

 ˆ`N©¨ 15% e„w× †c‡j bZzb ˆ`N©¨ = ( )x + 
15

100
 x   

  = 1.15 x GKK 

 cÖ¯’ 10% n«vm †c‡j bZzb cÖ¯’ = ( )y − 
10

100
 y   

  = 0.9y GKK 

  bZzb AvqZ‡¶‡Îi †¶Îdj = 1.15x  0.9y 

  = 1.035 xy eM©GKK 

  AvqZ‡¶‡Îi †¶Îdj kZKiv e„w× cvq = 
1.035 xy − xy

xy
  100% 

  = 
0.035 xy

xy
  100% 

  = 0.035  100% 

  = 3.5% (Ans.) 

cÖkœ59 
1

p
 + 

1

q
 = 

10

x
 ; P2 + 1 = 

2P

x
  Ges M = x − a, N = x − b, R = x − 3a − 

3b †hLv‡b x PjK Ges a, b  R 

 mgwš̂Z Aa¨vq 5 I 11 

 [ivRevox miKvwi D”P we`¨vjq, ivRevox   cÖkœ bs 1]   

K. †`LvI †h, x = 
10pq

p + q
  2 

L. †`LvI †h, 
1 + x + 1 − x

1 + x − 1 − x
  = P 4 

M. 
M

b
 + 

N

a
 + 

R

a + b
 = 0 n‡j cÖgvY Ki †h, x = a + b 4 

59 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, 
1

p
 + 

1

q
 = 

10

x
 

 ev, 
q + p

pq
 = 

10

x
 

  x = 
10pq

p + q
 (†`Lv‡bv n‡jv) 

L   m„Rbkxj 1(M) bs mgvavb `ªóe¨| 

M  †`Iqv Av‡Q, M = x − a, N = x − b, R = x − 3a − 3b  

 Ges 
M

b
 + 

N

a
  + 

R

a + b
 = 0 

 ev, 
x − a

b
  + 

x − b

a
  + 

x − 3a − 3b

a + b
  = 0 

 ev, ( )x − a

b
 − 1  + ( )x − b

a
 − 1  + ( )x − 3a − 3b

a + b
 + 2   = 0 

 ev, 
x − a − b

b
 + 

x − b − a

a
  + 

x − 3a − 3b + 2a + 2b

a + b
  = 0 

 ev, 
x − a − b

b
  + 

x − a − b

a
  + 

x − a − b

a + b
  = 0 

 ev, (x − a − b) ( )
1

b
 + 

1

a
 + 

1

a + b
  = 0 

 ev, x − a − b = 0   

[ ] x ewRÆZ ivwk eGj ( )
1

b
 + 

1

a
  + 

1

a + b
   0  

  x = a + b (cÉgvwYZ) 

cÖkœ60 
bz − cy

a
 = 

cx − az

b
 = 

ay − bx

c
  Ges p2 − 

2p

x
 + 1 = 0 

 [wK‡kviMÄ miKvwi evjK D”P we`¨vjq, wK‡kviMÄ   cÖkœ bs 3]   

K. a t b = b t c n‡j †`LvI †h, ( )
a + b

b + c

2

 = 
a

c
  2 

L. †`LvI †h, 
x

a
 = 

y

b
 = 

z

c
  4 

M. cÖgvY Ki †h, p = 
1 + x + 1 − x

1 + x − 1 − x
  4 

60 bs cÖ‡kœi mgvavb 

K   m„Rbkxj 1(K) bs mgvavb `ªóe¨| 

L   m„Rbkxj 47(M) bs mgvavb `ªóe¨| 

M  m„Rbkxj 1(M) bs mgvavb `ªóe¨| 

cÖkœ61 (i) 8x− 1 = a− 1 + b− 1    (ii) x3 − 3px2 + 3x − p = 0 

 mgwš̂Z Aa¨vq 4 I 11 

 [gmwR` wgkb GKv‡Wgx (¯‹zj GÛ K‡jR), ivRkvnx   cÖkœ bs 3]   

K. y = log
2 5

8000 n‡j, y Gi gvb KZ? 2 

L. (i) Gi mvnv‡h¨ †`LvI †h, 
x + 4a

x − 4a
 + 

x + 4b

x − 4b
 = 2 4 

M. (ii) Gi mvnv‡h¨ cÖgvY Ki †h, x = 

3
p + 1 + 

3
p − 1

3
p + 1 − 

3
p – 1

  4 

61 bs cÖ‡kœi mgvavb 

K  m„Rbkxj 19(K) bs mgvavb `ªóe¨| 

L  8x−1 = a−1 + b−1 

 ev, 
8

x
 = 

1

a
 + 

1

b
 

 ev, 
8

x
 = 

b + a

ab
 

 ev, x = 
8ab

a + b
 ... ... ... (i) 

 AZtci, m„Rbkxj 25(M) bs mgvavb `ªóe¨| 

M  m„Rbkxj 56(L) bs mgvavb `ªóe¨| 

cÖkœ62 
x + y − z

x + y
 = 

y + z − x

y + z
 = 

z + x − y

z + x
   

Ges x3 − 3ax2 + 3x − a = 0 
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 [wkeMÄ miKvwi g‡Wj nvB ¯‹zj, PuvcvBbeveMÄ   cÖkœ bs 2]   

K. 
a3 + b3

a − b + c
 = a(a + b) n‡j †`LvI †h, a, b, c µwgK mgvbycvZx| 2 

L. x  y  z n‡j †`LvI †h, cÖwZwU Abycv‡Zi gvb 
1

2
 A_ev − 1 4 

M. †`LvI †h, x = 

3
a + 1 + 

3
a − 1

3
a + 1 − 

3
a – 1

  4 

62 bs cÖ‡kœi mgvavb 

K   cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY 7 `ªóe¨| c„ôv-212 

L   †`Iqv Av‡Q, 

 
x + y − z

x + y
 = 

y + z − x

y + z
 = 

z + x − y

z + x
 Ges x  y  z 

 ev, 
x + y − z − x − y

x + y
 = 

y + z – x − y − z

y + z
 = 

z + x − y − z − x

z + x
    

[we‡qvRb K‡i] 

 ev, 
− z

x + y
 = 

− x

y + z
 = 

− y

z + x
  

 ev, 
x

y + z
 = 

y

z + x
 = 

z

x + y
  

 AZtci cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-9 `ªóe¨| 

 c„ôv- 213 

M  m„Rbkxj 56(L) bs mgvavb `ªóe¨| 

cÖkœ63 A = 
1

x + a + b
 , B = 

1

x
 + 

a + b

ab
  Ges C = 8y−1 − ( )a− 1 + b− 1   

 mgwš̂Z Aa¨vq 4, 5 I 11 

 [beveMÄ miKvwi evwjKv D”P we`¨vjq, PuvcvBbeveMÄ   cÖkœ bs 2]   

K. 
1

12
  

3
54  Gi mijgvb wbY©q Ki| 2 

L. A = B Gi mgvavb †mU wbY©q Ki| 4 

M. 
y + 4a

y − 4a
 + 

y + 4b

y − 4b
 = 2 n‡j †`LvI †h, C = 0 4 

63 bs cÖ‡kœi mgvavb 

K   
1

12
  

3
54  

 = (12)
−

1

2  
3

54  

 AZtci cvV¨eB‡qi Abykxjbx-4.1 Gi D`vniY 4(K) `ªóe¨| 

 c„ôv-79 

L   A = B n‡j, 
1

x + a + b
 = 

1

x
 + 

a + b

ab
  

 ev, 
1

x + a + b
 = 

1

x
 + 

a

ab
 + 

b

ab
  

 ev, 
1

x + a + b
 = 

1

x
 + 

1

a
 + 

1

b
  

 ev, 
1

a
 + 

1

b
 = 

1

x + a + b
 – 

1

x
   

 ev, 
b + a

ab
 = 

x – (a + b + x)

x(a + b + x)
  

 ev, 
(a + b)

ab
 = 

– (a + b)

ax + bx + x2  

 ev, 
1

ab
 = 

– 1

ax + bx + x2      

 ev, – ab = ax + bx + x2   [Avo¸Yb K‡i] 

 ev, x2 + ax + bx + ab = 0  

 ev, x(x + a) + b(x + a) = 0  

  (x + a)(x + b) = 0  

 nq, x + a = 0              A_ev, x + b = 0  

  x = – a                      x = – b  

  wb‡Y©q mgvavb †mU: {– a, – b}  

M  †`Iqv Av‡Q, 

  
y + 4a

y − 4a
 + 

y + 4b

y − 4b
 = 2 

 ev, 
(y + 4a) (y − 4b) + (y + 4b) (y − 4a)

(y − 4a) (y − 4b)
  = 2 

 ev, 
y2 + 4ay − 4by − 16ab + y2 + 4by − 4ay − 16ab

y2 − 4ay − 4by + 16ab
 = 2 

 ev, 
2y2 − 32ab

y2 − 4ay − 4by + 16ab
 = 2 

 ev, 2y2 − 32ab = 2y2 − 8ay − 8by + 32ab 

 ev, 8ay + 8by = 64ab 

 ev, y(a + b) = 8ab 

 ev, y = 
8ab

a + b
  

 †`Iqv Av‡Q, C = 8y− 1 − (a− 1 + b− 1) 

 GLb, y Gi gvb C †Z ewm‡q cvB, 

  C = 8 ( )
8ab

a + b

−1

 − (a− 1 + b− 1) 

  = 8 ( )
a + b

8ab
 − ( )

1

a
 + 

1

b
  

  = 
a + b

ab
 − 

a + b

ab
 = 0 

  C = 0 (†`Lv‡bv n‡jv)
 

cÖkœ64 
a + 1 + 1 − 1

a + 1 − a − 1
 = m, p = 

x2 + y2

y2 + z2 

 [cuvPwewe Gb. Gg. miKvwi evwjKv D”P we`¨vjq, RqcyinvU   cÖkœ bs 2]   

K. a = 2 n‡j, m Gi gvb wbY©q Ki| 2 

L. †`LvI †h, m2 − 2am + 1 = 0 4 

M. p = 
(x + y)2

(y + z)2 n‡j, cÖgvY Ki †h, x, y, z µwgK mgvbycvZx| 4 

64 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, a = 2 

  m = 
a + 1 + a − 1

a + 1 − a − 1
 = m 

  = 
2 + 1 + 2 − 1

2 + 1 − 2 − 1
  

  = 
3 + 1

3 − 1
  

  = 
( )3 + 1

2

( )3 − 1  ( )3 + 1
  

  = 
( )3 + 1

2

3 − 1
  

  = 
1

2
 ( )3 + 1

2
  

  = 
1

2
 (3 + 1 + 2 3)  

  = 
1

2
 ( )4 + 2 3   

  = 
1

2
  2 ( )2 + 3   

  = 2 + 3  (Ans.) 

L   †`Iqv Av‡Q, 
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a + 1 + a − 1

a + 1 − a − 1
 = m 

 ev, 
a + 1 + a − 1 + a + 1 − a − 1

a + 1 + a − 1 − a + 1 + a − 1
 = 

m + 1

m − 1
  [†hvRb-we‡qvRb] 

 ev, 
2 a + 1

2 a − 1
 = 

m + 1

m − 1
  

 ev, 
a + 1

a − 1
 = 

m + 1

m − 1
  

 ev, 
a + 1

a − 1
 = 

(m + 1)2

(m − 1)2   [eM© K‡i] 

 ev, 
a + 1

a − 1
 = 

m2 + 2m + 1

m2 − 2m + 1
  

 ev, 
a + 1 + a − 1

a + 1 − a + 1
 = 

m2 + 2m + 1 + m2 − 2m + 1

m2 + 2m + 1 − m2 + 2m − 1
  [†hvRb-we‡qvRb] 

 ev, 
2a

2
 = 

2(m2 + 1)

2 . 2m
  

 ev, a = 
m2 + 1

2m
  

 ev, m2 + 1 = 2am 

  m2 − 2am + 1 = 0 (†`Lv‡bv n‡jv) 

M  m„Rbkxj 12(M) bs mgvav‡bi Abyiƒc| 

cÖkœ65 
10

x
 = 

1

a
 + 

1

b
  Ges m2 − 

2m

y
 + 1 = 0 

 [Gm I Gm nvig¨vb †gBbvi K‡jR, e¸ov   cÖkœ bs 2]   

K. x Gi gvb a I b gva¨‡g cÖKvk Ki| 2 

L. cÖgvY Ki †h, 
x + 5a

x − 5a
 + 

x + 5b

x − 5b
 = 2 4 

M. †`LvI †h, m = 
1 + y + 1 − y

1 + y − 1 − y
  4 

65 bs cÖ‡kœi mgvavb 

K   m„Rbkxj 9(K) bs mgvavb `ªóe¨| 

L   cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(M) bs mgvavb `ªóe¨| 

c„ôv-214 

M  m„Rbkxj 1(M) bs mgvavb `ªóe¨| 

cÖkœ66 a, b, c µwgK mgvbycvZx Ges p = 
1 + x + 1 − x

1 + x − 1 − x
  

 [cywjk jvBbm& D”P we`¨vjq, w`bvRcyi   cÖkœ bs 2]   

K. 5.4 t 3.6 †K a t 1 Ges 1 t b AvKv‡i cÖKvk Ki| 2 

L. 
a2 + b2

b2 + c2 = 
(a + b)2

(b + c)2  n‡j DÏxc‡Ki cÖ_g kZ©wUi mZ¨Zv hvPvB Ki| 4 

M. cÖgvY Ki †h, p2 − 
2p

x
 + 1 = 0 4 

66 bs cÉGk²i mgvavb 

K   5.4 t 3.6 

 = 
5.4

3.6
 t 

3.6

3.6
  

 = 
3

2
 t 1 hv a t 1 AvKv‡ii AbycvZ 

 Avevi, 5.4 t 3.6 

  = 
5.4

5.4
 t 

3.6

5.4
  

  = 1 t 
2

3
  hv 1 t b AvKv‡ii AbycvZ 

L   †`Iqv Av‡Q,   

  
2

2

22

22

)cb(

)ba(

cb

ba

+

+
=

+

+
 

 ev, 
22

2

22

2

ba

)ba(

cb

)cb(

+

+
=

+

+
 [ GKvš—iKiY K‡i ] 

 ev, 
22

22

22

22

ba

ab2ba

cb

bc2cb

+

++
=

+

++
 

 ev, 
b2 + c2 + 2bc − b2 − c2

b2 + c2  = 
a2 + b2 + 2ab − a2 − b2

a2 + b2  [we‡qvRb K‡i] 

 ev, 
2bc

b2 + c2 = 
2ab

a2 + b2  

 ev, 
c

b2 + c2 =  
a

a2 + b2   [Dfq c¶‡K 2b Øviv fvM K‡i] 

 ev, ab2 + ac2 = a2c + b2c 

 ev, ac2 − a2c = b2c − ab2 

 ev, ac(c − a) = b2 (c − a) 

 ev, ac = b2    
[Dfqc¶‡K (c − a) Øviv fvM K‡i] 

 ev, 
a

b
 = 

b

c
  

 ev, a t b = b t c 

  a, b, c µwgK mgvbycvZx| (cÖgvwYZ)  

M  cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-6 `ªóe¨| c„ôv-211 

cÖkœ67 ƒ(p) = 1 + 2p 

 mgwš̂Z Aa¨vq 5 I 11 

 [K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, jvjgwbinvU   cÖkœ bs 2]   

K. wØfvwRZ I wØMvbycvZ AbycvZ Kv‡K e‡j? e¨vL¨v Ki| 2 

L. 2m3x + 6mx − 9m2 − 3 = 0 n‡j, †`LvI †h,  

 m = 

3
3 + 2x + 

3
3 − 2x

3
3 + 2x − 

3
3 − 2x

  4 

M. 81 { }
ƒ(p)

ƒ(− p)

3

 = 16 { }ƒ(− p)

ƒ(p)
  Gi mgvavb Ki| 4 

67 bs cÖ‡kœi mgvavb 

K   wØfvwRZ AbycvZ: †Kvb Abycv‡Zi c~e© I DËiivwki eM©g~‡ji 

AbycvZ‡K wØfvwRZ AbycvZ e‡j| †hgb: a t b  n‡jv a t b Gi 

wØfvwRZ AbycvZ| 

 wØMvbycvZ: †Kvb Abycv‡Zi c~e© I DËi ivwki e‡M©i AbycvZ‡K 

Zvi wØMvbycvZ e‡j| †hgb: a t b Gi wØMvbycvZ a2 t b2
| 

L   2m3x + 6mx − 9m2 − 3 = 0 

 ev, 2m3x + 6mx = 9m2 + 3 

 ev, 2x(m3 + 3m) = 3(3m2 + 1) 

 ev, 
m3 + 3m

3m2 + 1
 = 

3

2x
  

 ev, 
m3 + 3m + 3m2 + 1

m3 + 3m − 3m2 − 1
 = 

3 + 2x

3 − 2x
   [†hvRb-we‡qvRb K‡i] 

 ev, 
(m + 1)3

(m − 1)3 = 
3 + 2x

3 − 2x
  

 ev, 
m + 1

m − 1
 = 

3
3 + 2x

3
3 − 2x

   [ Nbg~j K‡i] 

 ev, 
m + 1 + m − 1

m + 1 − m + 1
 = 

3
3 + 2x + 

3
3 − 2x

3
3 + 2x − 

3
3 − 2x
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 ev, 
2m

2
 = 

3
3 + 2x + 

3
3 − 2x

3
3 + 2x − 

3
3 − 2x

  

  m = 

3
3 + 2x + 

3
3 − 2x

3
3 + 2x − 

3
3 − 2x

   (†`Lv‡bv n‡jv) 

M  †`Iqv Av‡Q, 81 { }
f(p)

f(− p)

3

  = 16{ }f(−p)

f(p)
  

 ev, 81 ( )
1 + 2p

1 − 2p

3

 = 16( )1 − 2p

1 + 2p
  

 ev, ( )
1 + 2p

1 − 2p

3

  . ( )
1 + 2p

1 − 2p
  = 

16

81
  

 ev, { }( )
1 + 2p

1 − 2p

2

 
2

= ( )
4

9

2

  

 ev, ( )
1 + 2p

1 − 2p

2

  =  
4

9
  [eM©g~j K‡i] 

 ev, ( )
1 + 2p

1 − 2p

2

 = 
4

9
   [ ]  ( )

1 + 2p

1 − 2p

2

  − 9  

  
1 + 2p

1 − 2p
  =  

2

3
   [cybivq eM©g~j] 

 nq, 
1 + 2p

1 − 2p
  = 

2

3
  A_ev, 

1 + 2p

1 − 2p
  = 

− 2

3
  

 ev, 3 + 6p = 2 − 4p ev,  3 + 6p = − 2 + 4p 

 ev, 10p = − 1 ev,  2p = − 5 

  p = 
− 1

10
    p = 

− 5

2
  

  wb‡Y©q mgvavb †mU, S = { }−1

10
    

− 5

2
  

cÖkœ68 P = 
x + 5a

x − 5a
 + 

x + 5b

x − 5b
 Ges Q = log10 3 3  + log108 − log1010 10  

  mgwš̂Z Aa¨vq 4 I 11 

  [cÂMo we. wc. miKvwi D”P we`¨vjq, cÂMo   cÖkœ bs 2]   

K. †`LvI †h, 
xa

xb  
xb

xc  
xc

xa = 1 2 

L. P = 2 n‡j cÖgvY Ki †h, x = 
10ab

a + b
  4 

M. 
Q

log 1.2
 Gi gvb wbY©q Ki| 4 

68 bs cÖ‡kœi mgvavb 

K   L.H.S = 
xa

xb  
xb

xc  
xc

xa  

  = xa − b  xb − c  xc − a 

  = xa − b + b − c + c − a 

  = x0 

  = 1 

  = R.H.S 

  
xa

xb  
xb

xc  
xc

xa = 1 (†`Lv‡bv n‡jv) 

L   †`Iqv Av‡Q, P = 
x + 5a

x − 5a
 + 

x + 5b

x − 5b
  

   
x + 5a

x − 5a
 + 

x + 5b

x − 5b
 = 2 

 ev, 
(x + 5a) (x − 5b) + (x + 5b) (x − 5a)

(x − 5a) (x − 5b)
 = 2 

 ev, 
x2 + 5ax − 5bx − 25ab + x2 + 5bx − 5ax − 25ab

x2 − 5ax − 5bx + 25ab
 = 2 

 ev, 
2x2 − 50 ab

x2 − 5ax − 5bx + 25ab
 = 2 

 ev, 2x2 − 50ab = 2x2 − 10ax − 10bx + 50ab 

 ev, 10ax + 10bx = 100ab 

 ev, x(a + b) = 10 ab 

 ev, x =  
10ab

a + b
   (cÖgvwYZ) 

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-10 ª̀óe¨| c„ôv-85 

cÖkœ69 (i) X = 
pq

xp  xq  
qr

xq  xr  
rp

xr  xp  

(ii) a, b, c µwgK mgvbycvZx| 

 mgwš̂Z Aa¨vq 4 I 11 

 [evsjv‡`k M¨vm wdìm ¯‹zj GÛ K‡jR, eªvþYevwoqv   cÖkœ bs 2]   

K. (2− 1 + 3− 1)− 1 Gi gvb wbY©q Ki| 2 

L. (i) bs n‡Z †`LvI †h, X = 1 4 

M. (ii) bs n‡Z †`LvI †h, a2b2c2 ( )
1

a3 + 
1

b3 + 
1

c3  = a3 + b3 + c3 
 4 

69 bs cÖ‡kœi mgvavb 

K   (2− 1 + 3− 1)− 1 

 = ( )
1

2
 + 

1

3

− 1

  

 = ( )
3 + 2

6

− 1

  

 = ( )
5

6

− 1

  

 = 
6

5
   (Ans.) 

L   †`Iqv Av‡Q, 

 X = 
pq

xp  xq  
qr

xq  xr  
rp

xr  xp  

 = 
pq

xp − q  
qr

xq − r  
rp

xr − p  

 = x

p − q

pq  . x

q − r

qr
  . x

r − p

rp
  

 = x

p − q

pq
 + 

q − r

qr
 + 

r − p

rp
  

 = x

pr − qr + pq − pr + rq − pq

pqr
  

 = x

0

pqr
  

 = x0 

 = 1 (†`Lv‡bv n‡jv) 

M  m„Rbkxj 11(L) bs mgvavb `ªóe¨| 

cÖkœ70 m = 
a2 + b2

b2 + c2 , n = 
(a + b)2

(b + c)2  Ges q = 2 − r2  

 [PÆMÖvg miKvwi D”P we`¨vjq, PÆMÖvg   cÖkœ bs 2]   

K. m = 
a2 − b2

b2 − c2  n‡j cÖgvY Ki †h, a, b, c µwgK mgvbycvZx| 2 

L. m = n n‡j †`LvI †h, 
a

b
 = 

b

c
 . 4 

M. p = 
2 − q

2 + q
  n‡j †`LvI †h, r2(p2 + 1) + 2(p2 + 1) = 12p − 2pr2  4 

70 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, 

  m = 
a2 − b2

b2 − c2  

 ev, 
a2 + b2

b2 + c2 = 
a2 − b2

b2 − c2  

 ev, 
a2 + b2

a2 − b2 = 
b2 + c2

b2 − c2  
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 ev, 
a2 + b2 + a2 − b2

a2 + b2 − a2 + b2 = 
b2 + c2 + b2 − c2

b2 + c2 − b2 + c2   [†hvRb-we‡qvRb K‡i] 

 ev, 
2a2

2b2 = 
2b2

2c2  

 ev, (b2)2 = (ac)2 

 ev, b2 = ac 

 myZivs a, b, c µwgK mgvbycvZx  (cÖgvwYZ) 

L   m„Rbkxj 66(L) bs mgvavb `ªóe¨| 

M  †`Iqv Av‡Q, q = 2 − r2  

 GLb, p = 
2 − q

2 + q
  

  ev, p = 
2 − 2 − r2

2 + 2 − r2
  

  ev, 
p + 1

p − 1
 = 

2 − 2 − r2 + 2 + 2 − r2

2 − 2 − r2 − 2 − 2 − r2
  

  ev, 
p + 1

p − 1
 = 

2.2

− 2. 2 − r2
  

  ev ( )
p + 1

p − 1

2

 = ( )
2

− 2 − r2

2

  

  ev, 
p2 + 2p + 1

p2 − 2p + 1
 = 

4

2 − r2  

  ev, 
p2 + 2p + 1 + p2 − 2p + 1

p2 + 2p + 1 − p2 + 2p − 1
 = 

4 + 2 − r2

4 − 2 + r2  

  ev, 
2(p2 + 1)

2. 2p
 = 

6 − r2

2 + r2  

  ev, 
p2 + 1

2p
 = 

6 − r2

2 + r2  

  ev, 2(p2 + 1) + r2(p2 + 1) = 12p − 2pr2  (†`Lv‡bv n‡jv) 

cÖkœ71 a = xp, b = xq, c = xr
 †hLv‡b, x > 0 Ges p, q, r > 0 

 mgwš̂Z Aa¨vq 4 I 11 

 [kvnRvjvj Rv‡gqv Bmjvwgqv ¯‹zj GÛ K‡jR, wm‡jU   cÖkœ bs 2]   

K. 2025 Gi jM 4 n‡j wfwË KZ? 2 

L. R = 
m a

b
  

m b

c
  

m c

a
  Gi gvb wbY©q Ki| 4 

M. a I b GKK ˆ`N©¨ I cÖ¯’ wewkó AvqZ‡¶‡Îi ˆ`N©¨ 30% e„w× Ges 

cÖ¯’ 40% n«vm Ki‡j †¶Îdj kZKiv KZ e„w× ev n«vm cv‡e Zv 

wbY©q Ki| 4 

71 bs cÖ‡kœi mgvavb 

K   2025 Gi jM Gi gvb 4  

 awi, wfwË = x 

  logx2025 = 4 

 ev, x4 = 2025 

 ev, x4 = ( )3 5
4
  

2025 = 81  25 

 = 3  3  3  3  5  5 

 = ( )3 5
4
  

 ev, x = 3 5  

  wfwË = 3 5  (Ans.) 

L   †`Iqv Av‡Q, R = 
pq a

b
  

qr b

c
  

rp c

a
  

 Ges a = xp, b = xq, c = xr 

  R = 
pq xp

xq  
qr xq

xr  
rp xr

xp  

  = x

p − q

pq  . x 

q − r

qr
  . x

r − p

rp
  

  = x

p − q

pq
 + 

q − r

qr
 + 

r − p

rp  

  = x

rp − rq + pq − rp + rq − pq

pqr  

  = x

0

pqr
  

  = x0 

  = 1 (Ans.) 

M  AvqZ‡¶‡Îi ˆ`N©¨ = a GKK, cÖ¯’ = b GKK 

  †¶Îdj = ab eM© GKK 

 30% e„w×‡Z ˆ`N©¨ = a + a Gi 30% = a + 
30a

100
  

  = 
130a

100
  GKK 

  = 
13a

10
 GKK 

 40% n«v‡m cÖ¯’ = b − b Gi 40% 

  = b − 
40b

100
  

  = 
100b − 40b

100
  = 

6b

10
  

  ˆ`N©¨ e„w× I cÖ¯’ n«v‡mi ci †¶Îdj = 
13a

10
  

6b

10
  = 

78ab

100
  

 †¶Îdj n«v‡mi kZKiv cwigvY = 

ab − 
78ab

100

ab
  100 

  = 

100ab − 78ab

100

ab
  100 

  = 
22ab

100ab
  100 

  = 22% (Ans.) 

cÖkœ72 y = 
4ab

a + b
 Ges a t b = b t c 

 [eW©vi MvW© cvewjK nvB ¯‹zj, kÖxg½j, †gŠjfxevRvi   cÖkœ bs 2]   

K. K, L I M GK RvZxq ivwk Ges K t L = 3 t 4,  L t M = 6 t 7 

n‡j, K t L t M KZ? 2 

L. cÖgvY Ki †h, a2b2c2 ( )
1

a3 + 
1

b3 + 
1

c3  = a3 + b3 + c3
 4 

M. 
y + 2a

y − 2a
 + 

y + 2b

y − 2b
 Gi gvb wbY©q Ki| 4 

72 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, K t L = 3 t 4 = 18 t 24   [6 Øviv ¸Y] 

 Ges L t M = 6 t 7 = 24 t 28    [4 Øviv ¸Y] 

  K t L t M = 18 t 24 t 28  (Ans.) 

L   m„Rbkxj 11(L) bs mgvavb `ªóe¨| 

M  †`Iqv Av‡Q, y = 
4ab

a + b
 ... ... ... (i) 

 ev,  
y

2a
  = 

2b

a + b
  

 ev,  
y + 2a

y − 2a
 = 

2b + a + b

2b − a − b
    [†hvRb-we‡qvRb K‡i] 

   
y + 2a

y − 2a
 = 

a + 3b

b − a
  ... ... ... (ii) 

 (i) bs n‡Z cvB, 
y

2b
 = 

2a

a + b
  

 ev, 
y + 2b

y − 2b
 = 

2a + a + b

2a − a − b
   [†hvRb-we‡qvRb K‡i] 

  
y + 2b

y − 2b
 = 

3a + b

a − b
  ... ... ... (iii) 

 (ii) bs Ges (iii) bs mgxKiY †hvM K‡i cvB,  

 
y + 2a

y − 2a
 + 

y + 2b

y − 2b
 = 

a + 3b

b − a
 + 

3a + b

a − b
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M
w

YZ
 (

A
ve

w
kÅ

K
) 

   = 
a + 3b

b − a
 + 

3a + b

− (b − a)
  

   = 
a + 3b

b − a
 − 

3a + b

b − a
  

   = 
a + 3b − (3a + b)

b − a
  

   = 
a + 3b − 3a − b

b − a
  

   = 
2b − 2a

b − a
  

   = 
2(b − a)

(b − a)
 = 2 

  
y + 2a

y − 2a
 + 

y + 2b

y − 2b
 = 2  (Ans.)  

cÖkœ73 P = 
a + b

b + c
 , Q = 

c + d

d + a
 , R = 

a2 + b2

b2 + c2  

 [†gŠjfxevRvi miKvwi D”P we`¨vjq, †gŠjfxevRvi   cÖkœ bs 3]   

K. a t b = b t c nq Z‡e †`LvI †h, R = 
a

c
  2 

L. P2 = R n‡j †`LvI †h, a, b, c µwgK mgvbycvZx| 4 

M. P = Q n‡j cÖgvY Ki †h, c = a A_ev a + b + c + d = 0. 4 

73 bs cÖ‡kœi mgvavb 

K   m„Rbkxj 48(K) bs mgvavb `ªóe¨| 

L   †`Iqv Av‡Q, P = 
a + b

b + c
  Ges R = 

a2 + b2

b2 + c2  

   P2 = R n‡j, 

  ( )
a + b

b + c

2

 = 
a2 + b2

b2 + c2  

 AZtci, m„Rbkxj 66(L) bs mgvavb `ªóe¨| 

M  cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-8 `ªóe¨| c„ôv-212 

cÖkœ74 a, b, c µwgK mgvbycvZx Ges 
6

x
 = 

1

a
 + 

1

b
  

 [ei¸bv wRjv ¯‹zj, ei¸bv   cÖkœ bs 2]   

K. a t b = c t d n‡j †`LvI †h, 
a2 + b2

a2 − b2 = 
c2 + d2

c2 − d2  2 

L. cÖgvY Ki †h, a2b2c2 ( )
1

a3 + 
1

b3 + 
1

c3  = a3 + b3 + c3
 4 

M. mgvbycv‡Zi ag© e¨envi K‡i †`LvI †h, 
x + 3a

x − 3a
 + 

x + 3b

x − 3b
 = 2  

 †hLv‡b a  b. 4 

74 bs cÖ‡kœi mgvavb 

K   m„Rbkxj 41(K) bs mgvavb `ªóe¨| 

L   m„Rbkxj 11(L) bs mgvavb `ªóe¨| 

M  m„Rbkxj 8(L) bs mgvavb `ªóe¨| 

 


