
SSC Math 
Aa¨vqwfwËK K‡›U›U 

Aa¨vq-11: exRMwYZxq AbycvZ I mgvbycvZ  

cÖ‡qvRbxq Z_¨:  



p q p : q = 
p

q
 p q 

p q


a, b, c, d a : b = c : d 

 a, b, c  a : b = b : c 
 a, b, c b2 = ac


a : b =  c : d b : a = d : c [ (invertendo)] 
a : b =  c : d a : c = b : d [ (alternendo)] 

a : b =  c : d 
a + b

b
 = 

c + d

d
 [ (componendo)] 

 a : b =  c : d 
a − b

b
 = 

c − d

d
 [ (dividendo)]

 a : b =  c : d 
a + b

a − b
 = 

c + d

c − d
 [ - (componendo-dividendo)] 

 
a

b
 = 

c

d
 = 

e

f
 = 

g

h
 = 

a + c + e + g

b + d + f + h
 



2 : 3 4 : 3

2 : 3 4 : 3 8 : 12 : 9. 



S a : b : c : d S

(a + b + c + d) a, b, c d

= S
a

a + b + c + d
 = 

Sa

a + b + c + d
 = S

c

a + b + c + d
 = 

Sc

a + b + c + d
 

= S
b

a + b + c + d
 = 

Sb

a + b + c + d
 = S

d

a + b + c + d
 = 

Sd

a + b + c + d
 

 



m„Rbkxj cÖkœ: 

cÖkœ1  [iv. †ev. 17] 

a, b, c, d µwgK mgvbycvZx Ges p2 − 
2p

x
 + 1 = 0  

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 

1 bs cÖ‡kœi mgvavb 

K   log
3 2

324 = log
3 2

(3 2)4 

  = 4 log
3 2

3 2 

  = 4.1 [  logaa = 1] 
  = 4 (Ans.)    

L   †`Iqv Av‡Q, a, b, c, d µwgK mgvbycvZx 

 
d

c

c

b

b

a
==  

 awi,
d

c

c

b

b

a
== = k  

  c = dk  
  b = ck = dk.k = dk2 
  a = bk = dk2.k = dk3  

 evgcÿ = (a2 + b2 + c2) (b2 + c2 + d2)  

  = {(dk3)2 + (dk2)2 + (dk)2} {(dk2)2 + (dk)2 + d2} 

  = {d2 k6 + d2 k4 + d2 k2}{d2 k4 + d2k2 + d2}  

  = d2k2(k4 + k2 + 1) × d2 (k4 + k2 + 1) 

  = d4k2(k4 + k2 + 1)2
 

 Wvbcÿ = (ab + bc + cd)2  

  = (dk3 × dk2 + dk2 × dk + dk × d)2  

  = (d2k5 + d2k3 + d2k)2  

  = {d2k(k4 + k2 + 1)}2  

  = d4k2(k4 + k2 + 1)2  

 (a2 + b2 + c2) (b2 + c2 + d2) = (ab + bc + cd)2  
(cÖgvwYZ)  

M   †`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] 

 ev, 
p + 1 + p –1

p + 1 – p + 1
 = 

1 + x + 1 – x

1 + x – 1 – x
  [†hvRb-we‡qvRb K‡i] 

 ev, 
2p

2
 = 

1 + x + 1 – x

1 + x – 1 – x
  

  p = 
1 + x + 1 – x

1 + x – 1 – x
 (†`Lv‡bv n‡jv) 

cÖkœ2  [w`. †ev. 17] 

GKwU e‡M©i †ÿÎdj GKwU Avq‡Zi †ÿÎd‡ji mgvb| AvqZ‡ÿ‡Îi ˆ`N©¨ 36 

wgUvi Ges cÖ¯’ 25 wgUvi|  

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, †ÿÎdj 

kZKiv KZ n«vm ev e„w× cv‡e? 4 

M. eM©vKvi †ÿÎwUi PZzw`©‡K 3 wgUvi Aš Íi 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 

2 bs cÖ‡kœi mgvavb 

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

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

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

L    †`Iqv Av‡Q,  

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

  AvqZ‡ÿÎwUi †ÿÎdj = (36  25) eM©wgUvi = 900 eM©wgUvi 

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

    = ( )36 − 36 ‰i 
10

100
 wgUvi 

    = (36 − 3.6) wgUvi  = 32.4 wgUvi 

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

    = ( )25 + 25 ‰i 
10

100
 wgUvi 

    = (25 + 2.5) wgUvi 

    = 27.5 wgUvi 

cwiewZ©Z †ÿÎdj = (32.4  27.5) eM© wgUvi = 891 

  †ÿÎdj n«vm cvq = (900 − 891) eM© wgUvi  = 9 eM© wgUvi 

  †ÿÎdj kZKiv n«vm cvq = 
9

900
   100% = 1% (Ans.) 

M  ÔLÕ †_‡K cvB 

  AvqZ‡ÿ‡Îi †ÿÎdj = 900 eM© wgUvi 

 cÖkœg‡Z, eM©‡ÿ‡Îi †ÿÎdj = AvqZ‡ÿ‡Î †ÿÎdj 

   = 900 eM©wgUvi 

eM©‡ÿ‡Îi evûi ˆ`N©¨ x wgUvi n‡j  

 x2 = 900  

ev, x = 30 wgUvi 

 eM©vKvi †ÿÎwUi evûi ˆ`N©¨ 30 wgUvi 

 eM©vKvi †ÿÎwUi 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3  [Kz. †ev. 17] 

 
6

y
 = 

1

p
 + 

1

q
 Ges m : n = n : l   

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 

3 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  MwYZ cvV¨eB‡qi 11bs Abykxjbxi D`vniY 6 Gi Abyiƒc| c„ôv-183 

M  †`Iqv Av‡Q, 

 m : n = n : l   ev, 
m

n
 = 

n

l
    n2 = ml 

 evgcÿ = m2 n2l2 ( )
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
 [ ml = n2] 

  = l3 + 
n4

n
 + m3 = l3 + n3 + m3  

  = m3 + n3 + l3  

  = Wvbcÿ  

  m2 n2 l2 ( )
1

m3 + 
1

n3 + 
1

l3  = m3 + n3 + l3 (cªgvwYZ) 

 



cÖkœ4  [e. †ev. 17] 

10x–1
 Ges a–1 + b–1 ỳBwU exRMvwYwZK ivwk|   

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  

4 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  ÔKÕ †_‡K cvB, x = 
10ab

a + b
 

  ev, 
x

5a
 = 

2b

a + b
 

  ev, 
x + 5a

x − 5a
 = 

2b + a + b

2b − a − b
  [†hvRb-we‡qvRb] 

  ev, 
x + 5a

x − 5a
 = 

a + 3b

b − a
 ............ (i) 

 Avevi, x = 
10ab

a + b
 

 ev, 
x

5b
 = 

2a

a + b
 

 ev, 
x + 5b

x − 5b
 = 

2a + a + b

2a − a − b
   [†hvRb-we‡qvRb] 

 ev, 
x + 5b

x − 5b
 = 

3a + b

a − b
 ................. (ii) 

 (i)bs I (ii)bs †hvM Kwi, 

 
x + 5a

x − 5a
 + 

x + 5b

x − 5b
 = 

a + 3b

b − a
 + 

3a + b

a − b
 = 

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 + 5a

x − 5a
 + 

x + 5b

x − 5b
 = 2 (†`Lv‡bv n‡jv) 

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5  [iv. †ev. 16] 

GKwU wÎfz‡Ri wZbwU evûi AbycvZ 5 t 8 t 12 Ges cwimxgv 75 †m.wg.|   

K. wÎfz‡Ri evû wZbwUi gvb wbY©q Ki|  2 

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 †ÿÎdj wbY©q Ki|  4 

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

kZKiv KZ n«vm ev e„w× cv‡e?  4 

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

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

  = 39 †m.wg. 

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

  = (39)2
 eM© †m.wg. 

  = 1521 eM© †m.wg. (Ans.) 

M  ÔLÕ †_‡K cvB, 

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

  Ges †ÿÎdj = (ˆ`N©¨  cÖ¯’) eM© GKK 

  = (36  15) eM© †m.wg. 

  = 540 eM© †m.wg. 

 GLb, AvqZ‡ÿ‡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‡ÿ‡Îi cwiewZ©Z †ÿÎdj = (39.6  12) eM© †m.wg. 

  = 475.2 eM© †m.wg. 

        Ó   †ÿÎdj n«vm cvq = (540 − 475.2) eM© †m.wg. 

  = 64.8 eM© †m.wg. 

  †ÿÎdj kZKiv n«vm cvq = ( )
64.8

540
  100  eM© †m.wg. 

  = 12  eM© †m.wg. 

  †ÿÎdj 12% n«vm cvq| (Ans.) 
 

cÖkœ6  [w`. †ev. 16] 

a t b = b t c n‡j,  

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 

6 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, a t b = b t c  

 ev, 
c

b

b

a
=  

 ev, 
2

2

2

2

c

b

b

a
=  [Dfqcÿ‡K eM© K‡i] 

 ev, 
2

22

2

22

c

cb

b

ba +
=

+
  [ †hvRb K‡i ] 

 ev, 
2

2

22

22

c

b

cb

ba
=

+

+
 [GKvš ÍiKiY K‡i] 

 ev, 
222

22

c

ac

cb

ba
=

+

+
 [ 

2    ; bac
c

b

b

a
== ] 

 ev, 
c

a

cb

ba

22

22

=
+

+  

  
22

22

cb

ba

c

a

+

+
=   (†`Lv‡bv n‡jv) 

L  †`Iqv Av‡Q, a t b = b t c    

  ev,  
a

b
 = 

b

c
    

    b2 = ac 

 GLb, a2 b2c2  
c

1

b

1

a

1
 

333 












++  

  = 
3

222

3

222

3

222

c

cba

b

cba

a

cba
++  

  = 
c

ba

b

ca

a

cb 222222

++  

  = 
( )

c

ba

b

ac

a

cb 22222

++  

  = 
c

aca

b

)b(

a

cac 2222 
++


 [b2 = ac ewm‡q] 

  = c3 + 
b

b4

+ a3  

  = c3 + b3 + a3  
  = a3 + b3 + c3  

  a2b2c2














++

333 c

1

b

1

a

1
 = 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−
 

  = 
c

)1k(c 22 −
= c(k – 1)2  

   a – 2b + c = 
a

)ba( 2−
= 

c

)cb( 2−
(†`Lv‡bv n‡jv) 

 

cÖkœ7  [wm. †ev. 16] 

p, q, r µwgK mgvbycvZx ⎯  

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 

7 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q,  

 p, q, r µwgK mgvbycvZx|  

  p : q = q : r  

 ev, 
p

q
 = 

q

r
 

  q2 = pr .........(i)  

 ( )
p + q

q + r

2

 = 
p2 + 2pq + q2

q2 + 2qr +r2   

 = 
p2 + 2pq + pr

pr + 2qr + r2        [q2 = pr ewm‡q] 

 = 
p(p + 2q + r)

r(p + 2q + r)
  = 

p

r
  

 ( )
p + q

q + r

2

 = 
p

r
 (†`Lv‡bv n‡jv)   

L  p2q2r2 ( )
1

p3 + 
1

q3 + 
1

r3  = 
p2q2r2

p3  + 
p2q2r2

q3  + 
p2q2r2

r3   

 = 
q2r2

p
 + 

p2r2

q
 + 

p2q2

r
  

 = 
q2r2

p
 + 

(pr)2

q
 + 

p2q2

r
  

 = 
pr.r2

p
 + 

(q2)2

q
 + 

p2.pr

r
   [ q2 = pr] 

 = r3 + 
q4

q
 + p3 

 = r3 + q3 + p3  
 = p3 + q3 + r3  

 p2q2r2 ( )
1

p3 + 
1

q3 + 
1

r3  = p3 + q3 + r3
 (cÖgvwYZ)  

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    [GKvšÍiKiY 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 [Dfqcÿ‡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8  
6

x
 = 

1

m
 + 

1

n
 Ges a, b, c µwgK mgvbycvwZK|   

K. hw` x = (m, n) nq Z‡e, x = (1, 2) Gi gvb wbY©q Ki| 2 

L. †`LvI †h, 
x + 3m

x − 3m
 + 

x + 3n

x − 3n
 = 2.   4 

M. †`LvI †h, a2b2c2(a−3 + b−3 + c−3) = a3 + b3 + c3. 4 



8 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 
6

x
  = 

1

m
 + 

1

n
  

 ev, 
6

x
  = 

m + n

mn
  

 e, x = 
6mn

m + n
  

 GLb, x = f(m, n) n‡j 

  f(m, n) = 
6mn

m + n
  

  f(1, 2) = 
6.1.2

1 + 2
  

  x = f(1, 2) = 
12

3
  = 4 (Ans.) 

L  †`Iqv Av‡Q, 
6

x
 = 

1

m
 + 

1

n
  ev, 

6

x
  = 

n + m

 mn
   

 ev, 6mn = x(m + n)  ev, 
6mn

m + n
 = x 

  x = 
6mn

m + n
  

 ev, 
x

3m
 = 

2n

m + n
    [3m Øviv fvM K‡i] 

 ev, 
x + 3m

 x – 3m
 = 

2n + m + n

 2n – m – n
  [†hvRb-we‡qvRb K‡i] 

  
x + 3m

 x – 3m
  = 

 3n + m

 n – m
  

 Avevi, 
x

3n
 = 

2m

m + n
  

ev, 
x + 3n

 x – 3n
 = 

2m + m + n

 2m – m – n
  [†hvRb-we‡qvRb K‡i] 

   
x + 3n

 x – 3n
  = 

 3m + n

m – n
  

 GLb, 
x + 3m

 x – 3m
 + 

x + 3n

 x – 3n
 = 

 3n + m

 n – m
 + 

 3m + n

m – n
  = 

 3n + m

 n – m
 – 

 3m + n

 n – m
  

 = 
3n + m – 3m – n

 n – m
 = 

2n – 2m

 n – m
 = 

2 (n – m)

(n – m)
 = 2 

  
x + 3m

 x – 3m
 + 

x + 3n

 x – 3n
 = 2 (†`Lv‡bv n‡jv) 

M  m„Rbkxj cÖkœ 6(L) bs mgvavb `ªóe¨| 

cÖkœ9  (i) p2x − 2p + x = 0 (ii) 
x

a
 = 

y

b
 = 

z

c
   

K. hw` l, m, n µwgK mgvbycvwZK nq, Zvn‡j †`LvI †h, 
l

n
 = 

l2 + m2 

m2 + n2 2 

L. (i) bs n‡Z †`LvI †h, p = 
1 + x + 1 − x

1 + x − 1 − x
  4 

M. (ii) bs n‡Z cÖgvY Ki †h, 
x3 + y3 + z3

a3 + b3 + c3 = 
xyz

abc
 4 

9 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 

 l, m, n µwgK mgvbycvwZK 

  
l

m
 = 

m

n
 

 awi, 
l

m
 = 

m

n
 = k 

 Zvn‡j, 
l

m
 = k Ges 

m

n
 = k 

 ev, l = mk ev, m = nk 

 ev, l = nk.k 

  l = nk2  

 evgcÿ = 
1

n
 = 

nk2

n
 = k2  

 Wvbcÿ = 
l2 + m2

m2 + n2 = 
n2k4 + n2k2

n2k2 + n2  

  = 
n2k2 (k2 + 1)

n2(k2 + 1)
 = k2  

  
l

n
 = 

l2 + m2

m2 + n2 (†`Lv‡bv n‡jv) 

L  m„Rbkxj cÖkœ 1(M) bs mgvavb `ªóe¨| 

M  †`Iqv Av‡Q, 

 
x

a
 = 

y

b
 = 

z

c
 

 awi, 
x

a
 = 

y

b
 = 

z

c
 = k 

  
x

a
 = k ev, x = ak 

 GKBfv‡e, y = bk Ges z = ck 

 evgcÿ = 
x3 + y3 + z3

a3 + b3 + c3 = 
(ak)3 + (bk)3 + (ck)3

a3 + b3 + c3  

  = 
a3k3 + b3k3 + c3k3

a3 + b3 + c3  

  = 
k3 (a3 + b3 + c3)

(a3 + b3 + c3)
 = k3  

 Wvbcÿ = 
xyz

abc
 

  = 
ak.bk.ck

abc
 = 

k3.abc

abc
 = k3 

  
x3 + y3 + z3

a3 + b3 + c3 = 
xyz

abc
 (cÖgvwYZ) 

cÖkœ10 
4

x
 = 

1

p
 + 

1

q
.   

K. 
2x − 1

2x + 1
 Gi gvb p I q gva¨‡g wbY©q Ki|  2 

L. 
x + 2p

x − 2p
 + 

x + 2q

x − 2q
 Gi †hvMdj g~j` msL¨vq cÖKvk Ki| †hLv‡b p  q. 4 

M. p = 6 Ges q = 4 n‡j, log10(x + 5) + 2 log10x Gi gvb wbY©q Ki| 4 

10 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 
4

x
 = 

1

p
 + 

1

q
 

 ev, 
4

x
 = 

p + q

pq
 

 ev, x = 
4pq

p + q
 

 ev, 2x = 
8pq

p + q
 

 ev, 
2x – 1

2x + 1
 = 

8pq – p – q

8pq + p + q
 [†hvRb-we‡qvRb K‡i] 

  
2x – 1

2x + 1
 = 

8pq – p – q

p + q + 8pq
 (Ans.) 

L  ÔKÕ †_‡K cvB, x = 
4pq

p + q
 

 ev, x = 
2p  2q

p + q
 

  
x

2p
 = 

2q

p + q
 Ges 

x

2q
 = 

2p

p + q
 

 hLb, 
x

2p
 = 

2q

p + q
 

 ZLb, 
x + 2p

x – 2p
 = 

2q + p + q

2q – p – q
 [†hvRb-we‡qvRb K‡i] 

  
x + 2p

x – 2p
 = 

p + 3q

q – p
 ... ... ... (i) 

 Avevi, hLb 
x

2q
 = 

2p

p + q
 

 ZLb, 
x + 2q

x – 2q
 = 

2p + p + q

2p – p – q
 [†hvRb-we‡qvRb K‡i] 

  
x + 2q

x – 2q
 = 

3p + q

p – q
 

 (i) I (ii) †hvM K‡i cvB, 

 
x  +2p

x – 2p
 + 

x + 2q

x – 2q
 = 

p + 3q

q – p
 + 

3p + q

p – q
 

  = 
p + 3q

q – p
 + 

3p + q

– (q – p)
 = 

p + 3q

q – p
 – 

3p + q

q – p
 

  = 
p + 3q –(3p + q)

q – p
 = 

p + 3q – 3p – q

q – p
 

  = 
2q – 2p

q – p
 = 

2(q – p)

(q – p)
 = 2 

  
x + 2p

x – 2p
 + 

x + 2q

x – 2q
 = 2 (†`Lv‡bv n‡jv)  

M  ÔKÕ †_‡K †_‡K cvB, 

 x = 
4pq

p + q
 

  = 
4  6  4

6 + 4
 [ p = 6, q = 4] 



  = 
96

10
 

 GLb, log10 (x + 5) + 2log10x 

 = log10 ( )
96

10
 + 5  + 2 log10( )

96

10
 

 = log10( )
96 + 50

10
 + 2log10( )

96

10
 

 = log10146 – log1010 + 2 log1096 – 2 log1010 

 = log10146 + log10962 – 3 [ log1010 = 1] 
 = log10146 + log109216 – 3 
 = 2.164 + 3.965 – 3 
 = 3.129 (Ans.)   

cÖkœ11  
1

p
 + 

1

q
 = 

8

x
 Ges 

a + b

b + c
 = 

c + d

d + a
 .  

K. x Gi gvb wbY©q Ki|  2 

L. 
x + 4p

x − 4p
 + 

x + 4q

x − 4q
 Gi gvb †ei Ki| 4 

M. wØZxq m¤^Ü n‡Z, cÖgvY Ki †h, c = a A_ev a + b + c + d = 0. 4 

11 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 
1

p
 + 

1

q
 = 

8

x
 

 ev, 
q + p

pq
 = 

8

x
 

  x = 
8pq

p + q
 (Ans.) 

L  ÔKÕ n‡Z cvB, x = 
8pq

p + q
 

  
x + 4p

x – 4p
 + 

x + 4q

x – 4q
 = 

8pq

p + q
 + 4p

8pq

p + q
 – 4p

 + 

8pq

p + q
 + 4q

8pq

p + q
 – 4q

 

   = 

8pq + 4p2 + 4pq

p + q

8pq – 4p2 – 4pq

p + q

 + 

8pq + 4pq + 4q2

p + q

8pq – 4pq – 4q2

p + q

  

   = 
12pq + 4p2

4pq – 4p2  + 
12pq + 4q2

4pq – 4q2   

   = 
4p(3q + p)

4p(q – p)
 + 

4q(3p + q)

4q(p – q)
 

   = 
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 (Ans.) 

M  †`Iqv Av‡Q, 
a + b

b + c
 = 

c +d 

d + a
 

 ev, (a + b)(d + a) = (c + d)(b + c) 

 ev, ad + bd + a2 + ab = bc + bd + c2 + cd 

 ev, a2 – c2 + ad – cd + ab – bc = 0 

 ev, (a + c)(a – c) + d(a – c) + b(a – c) = 0 

 ev, (a – c) (a + c + d + b) = 0 

 ev, (a – c) (a + b + c + d) = 0 

  a – c = 0 A_ev, a + b + c + d = 0 

 ev, a = c 

  c = a A_ev a + b + c + d = 0 (cÖgvwYZ) 

cÖkœ12  a, b, c µwgK mgvYycvwZK Ges  
6

x
 =  

1

a
 + 

1

b
  

K. x Gi gvb a I b Gi gva¨‡g cÖKvk Ki|  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 

12 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q,  
6

x
 = 

1

a
 + 

1

b
 

 ev, 
6

x
 = 

b + a

ab
 

 ev, 
x

6
 = 

ab

a + b
 [wecixZKiY K‡i] 

   x = 
6ab

a + b
 (Ans.) 

L   m„Rbkxj cÖkœ 6(L) bs mgvavb `ªóe¨| 

M  MwYZ cvV¨eB‡qi Aa¨vq 11.1 Gi D`vniY-6 `ªóe¨| c„ôv-183 

cÖkœ13 p, q, r µwgK mgvbycvZx Ges 
1

a
 + 

1

b
 = 

4

x
.  

K. †`LvI †h, x = 
4ab

a + b
 2 

L. †`LvI †h, 
x + 2a

x – 2a
 + 

x + 2b

x – 2b
 = 2 4 

M. cÖgvY Ki †h, p2q2r2(p– 3 + q– 3 + r– 3) = p3 + q3 + r3
 4 

13 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 
1

a
 + 

1

b
 = 

4

x
 

 ev, 
a + b

ab
 = 

4

x
 

 ev, x(a + b) = 4ab 

  x = 
4ab

a + b
 (†`Lv‡bv n‡jv) 

L  ÔKÕ †_‡K,
ba

ab4
x

+
=  

  ev, x = 
ba

b2a2

+


 

  
ba

b2

a2

x

+
=  Ges 

ba

a2

b2

x

+
=  

 hLb, 
ba

b2

a2

x

+
=  

 ZLb,  
bab2

bab2

a2x

a2x

−−

++
=

−

+
   [†hvRb-we‡qvRb K‡i] 

  
ab

b3a

a2x

a2x

−

+
=

−

+
   ... ... ... (i) 

 Avevi, hLb 
ba

a2

b2

x

+
=  

 ZLb, 
baa2

baa2

b2x

b2x

−−

++
=

−

+
[†hvRb-we‡qvRb K‡i] 

 
ba

ba3

b2x

b2x

−

+
=

−

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

 (i) bs Ges (ii) 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 

  
b2x

b2x

a2x

a2x

−

+
+

−

+
 = 2  (†`Lv‡bv n‡jv)   

M  †`Iqv Av‡Q, p : q = q : r 

  ev,  
p

q
 = 

q

r
  

    q2 = pr 

 evgcÿ = p2q2r2(p−3 + q−3 + r−3) 

  = p2q2r2( )
1

p3 + 
1

q3 + 
1

r3   

  = 
p2q2r2

p3  + 
p2q2r2

q3  + 
p2q2r2

r3  

  = 
q2r2

p
 + 

p2r2

q
 + 

p2q2

r
 

  = 
q2r2

p
 + 

(pr)2

q
 + 

p2q2

r
 

  = 
pr.r2

p
 + 

(q2)2

q
 + 

p2.pr

r
  [q2 = pr ewm‡q] 

  = r3 + 
q4

q
 + p3  

  = r3 + q3 + p3  



  = p3 + q3 + r3  

  = Wvbcÿ  

  p2q2r2( )
1

p3 + 
1

q3 + 
1

r3  = p3 + q3 + r3 (cÖgvwYZ) 

cÖkœ14 a, b, c, d µwgK mgvbycvZx Ges 
1

p
 + 

1

q
 = 

10

x
   

K. †`LvI †h, x = 
10pq

p + q
. 2 

L. 
x + 5p

x − 5p
 + 

x + 5q

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

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

14 bs cÖ‡kœi mgvavb 

K  kZ©g‡Z,  

  
10

x
 = 

1

p
 + 

1

q
  ev, 

10

x
 = 

q + p

pq
  ev, 

1

x
 = 

p + q

10pq
  

 x = 
10pq

p + q
 (†`Lv‡bv n‡jv) 

L  ÔKÕ †_‡K cvB, x = 
10pq

p + q
 

  ev, 
x

5p
 = 

2q

p + q
 

  ev, 
x + 5p

x − 5p
 = 

2q + p + q

2q − p − q
  [†hvRb-we‡qvRb] 

  ev, 
x + 5p

x − 5p
 = 

p + 3q

q − p
 ............ (i) 

 Avevi, x = 
10pq

p + q
 

 ev, 
x

5q
 = 

2p

p + q
 

 ev, 
x + 5q

x − 5q
 = 

2p + p + q

2p − p − q
   [†hvRb-we‡qvRb] 

 ev, 
x + 5q

x − 5q
 = 

3p + q

p − q
 ................. (ii) 

 (i)bs I (ii)bs †hvM Kwi, 

 
x + 5p

x − 5p
 + 

x + 5q

x − 5q
 = 

p + 3q

q − p
 + 

3p + q

p − q
 = 

p + 3q

q − p
 − 

3p + q

q − p
 

  = 
p + 3q − 3p − q

q − p
 = 

2q − 2p

q − p
 = 

2(q − p)

q − p
 = 2 (Ans.) 

M   m„Rbkxj cÖkœ 1(L) bs mgvavb `ªóe¨| 

cÖkœ15 a, b, c, d PviwU µwgK mgvbycvZxK ivwk| 

K. a, b Ges c Gi gvb d Gi gva¨‡g cÖKvk Ki|  2 

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

M. DÏxc‡Ki msL¨v PviwUi cÖvš Íxq ivwkØ‡qi ¸Ydj 200, a : b = 1 : 2 Ges b : 

d = 1 : 4 n‡j msL¨v PviwU wbY©q Ki| 4 

15 bs cÖ‡kœi mgvavb 

K  g‡b Kwi, 

 
a

b
 = 

b

c
 = 

c

d
 = k 

  c = dk 
 b = ck = dk.k = dk2 

 Ges a = bk = dk2.k = dk3 

  a, b Ges c Gi gvb d Gi gva¨‡g cÖKvk Ki‡j cvB, 

 a = dk3, b = dk2
 Ges c = dk (Ans.) 

L  m„Rbkxj cÖkœ 1(L) bs mgvavb `ªóe¨| 

M  †`Iqv Av‡Q, 

 a, b, c, d PviwU µwgK mgvbycvwZK ivwk A_©vr 
a

b
 = 

b

c
 = 

c

d
 

 cÖkœg‡Z, ad = 200 ... ... ... (i) 

 GLv‡b, a : b = 1 : 2 

 ev, 
a

b
 = 

1

2
 

 ev, b = 2a ... ... ... (ii) 

 Ges b : d = 1 : 4 

 ev, 
b

d
 = 

1

4
 

  d = 4b ... ... ... (iii) 

 GLb, d Gi gvb (i) bs-G ewm‡q cvB, 

 a.4b = 200 

 ev, ab = 50 

 ev, 2a.a = 50 [(ii) bs n‡Z b Gi gvb ewm‡q] 

 ev, a2 = 25 

  a = 5 

 (ii) bs n‡Z cvB, b = 2a = 2.5 = 10 

 (iii) bs n‡Z cvB, d = 4b = 4.10 = 40 

  
b

c
 = 

c

d
 

 ev, bd = c2 

 ev, c2 = 10.40 

 ev, c2 = 400 

  c = 20 

  msL¨v PviwU h_vµ‡g a = 5; b = 10; c = 20; d = 40 (Ans.) 

cÖkœ16  a, b, c, d ivwk PviwU µwgK mgvbycvZx Ges x = 
10ab

a + b
 .   

K. cÖwZwU AbycvZ‡K K a‡i a, b, c Gi gvb‡K d Gi gva¨‡g cÖKvk Ki| 2 

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

M. mgvbycv‡Zi ag© e¨envi K‡i 2q mgxKiY n‡Z cÖgvY Ki †h, 

 
x + 5a

x − 5a
 + 

x + 5b

x − 5b
  = 2.  4 

16 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 

 a, b, c, d ivwk PviwU µwgK mgvbycvZx A_©vr 

 
a

b
 = 

b

c
 = 

c

d
 = k [cÖkœ Abymv‡i] 

  c = dk 

 b = ck = dk  k = dk2 

 a = bk = dk2  k = dk3 (Ans.) 

L  m„Rbkxj cÖkœ 1(L) bs mgvavb `ªóe¨| 

M  m„Rbkxj cÖkœ 4(L) bs mgvavb `ªóe¨| 

cÖkœ17 a2 − 2 30  − 11 = 0; a > 0 Ges x = 
2a + 3b + 2a − 3b

2a + 3b − 2a − 3b
  

K. a Gi gvb wbY©q Ki| 2 

L. †`LvI †h, 
1

a3 (a
6 + 1) = 42 6   4 

M. cÖgvY Ki †h, 3bx2 − 4ax + 3b = 0 4 

17 bs cÖ‡kœi mgvavb 

K   †`Iqv Av‡Q, a2 − 2 30  − 11 = 0 

 ev, a2 = 2 30  + 11 

 ev, a2 = 6 + 2 6.5  + 5 

 ev, a2 = ( 6 )2 + 2 6 . 5 + ( 5)2 

 ev, a2 = ( 6  + 5)2 

  a = 6  + 5 (Ans.) 

L   ÔKÕ †_‡K cvB, a = 6  + 5 

  
1

a
  = 

1

6  + 5
   = 

6  − 5

( 6  + 5) ( 6  − 5)
  

   = 
6  − 5

( 6 )2 − ( 5)2
  = 

6  − 5

6 − 5
 = 6  − 5 

  a + 
1

a
  = 6  + 5 + 6  − 5 = 2 6  

 evgcÿ = 
1

a3 (a
6 + 1) 

   = a3 + 
1

a3  

   = ( )a + 
1

a

3

  − 3.a.
1

a
 ( )a + 

1

a
  

   = (2 6 )3 − 3.2 6  = 8.6 6  − 6 6  

   = 48 6  − 6 6  = 42 6  

   = Wvbcÿ 

  
1

a3 (a
6 + 1) = 42 6   (†`Lv‡bv n‡jv) 

 



M   †`Iqv Av‡Q,  

 x = 
2a + 3b + 2a − 3b

2a + 3b − 2a − 3b
  

 ev,

b3a2b3a2b3a2b3a2

b3a2b3a2b3a2b3a2

1x

1x

−++−−++

−−++−++
=

−

+
 

 [†hvRb-we‡qvRb K‡i] 

 ev, 

b3a22

b3a22

1x

1x

−

+
=

−

+
 

 ev, 

b3a2

b3a2

1x

1x

−

+
=

−

+
 

 ev, ( )
x + 1

x − 1

2

 = 




2a + 3b

2a − 3b

2

  [Dfqcÿ‡K eM© K‡i] 

 ev, 
(x + 1)2

(x − 1)2  = 
2a + 3b

2a − 3b
 

 ev, 
(x + 1)2 + (x − 1)2

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

2a + 3b − 2a + 3b
  

 [cybivq †hvRb-we‡qvRb K‡i] 

 ev, 
b6

a4

x4

)1x(2 2

=
+

 

 [ (a + b)2 + (a – b)2  =  2(a2 + b2) Ges (a + b)2 – (a – b)2 = 4ab] 

 ev, 
b3

a2

x2

1x2

=
+

 

 ev, 3b(x2 +1) = 4ax  [ Avo MyYb K‡i ] 

 ev, 3bx2 + 3b – 4ax = 0  

  3bx2 – 4ax + 3b = 0  (cÖgvwYZ) 

cÖkœ18 p, q, r, s ivwk PviwU µwgK mgvbycvZx| 

K. 
2x – y

x – 2y
 = 

a

b
 n‡j, x : y KZ?  2 

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

M. hw` p I q †K †Kv‡bv AvqZ‡ÿ‡Îi ˆ`N©¨ I cÖ¯’ we‡ePbv Kiv nq, Z‡e 

AvqZ‡ÿÎwUi ˆ`N©¨ 10% e„w× I cÖ¯’ 20% n«v‡m †ÿÎwUi †ÿÎdj kZKiv 

KZ e„w× ev n«vm cv‡e? 4 

18 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 
2x − y

x − 2y
 = 

a

b
  

  ev, 2bx − by = ax − 2ay     [Avo¸Yb K‡i] 

  ev, 2bx − ax = by − 2ay 

  ev, x(2b − a) = y(b − 2a) 

  ev, 
x

y
  = 

b − 2a

2b − a
  

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

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

  
p

q
  = 

q

r
  = 

r

s
  

 awi, 
p

q
  = 

q

r
  = 

r

s
  = k 

  r = sk 
 q = rk = sk.k = sk2 

 Ges p = qk = sk2.k = sk3 

 GLb, evgcÿ = (p2 + q2 + r2) (q2 + r2 + s2) 

  = {(sk3)2 + (sk2)2 + (sk)2} {(sk2)2 + (sk)2 + s2} 
  = (s2k6 + s2k4 + s2k2) (s2k4 + s2k2 + s2) 
  = s2k2(k4 + k2 + 1).s2(k4 + k2 + 1) 
  = s4k2(k4 + k2 + 1)2 

 Wvbcÿ = (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 (cÖgvwYZ) 

M  †`Iqv Av‡Q, AvqZ‡ÿ‡Îi ˆ`N©¨ = p GKK 

  ,,           cÖ¯’ = q GKK 

  AvqZ‡ÿ‡Îi †ÿÎdj = pq eM© GKK 

 GLb, 10% e„w×‡Z, 

 AvqZ‡ÿ‡Îi ˆ`N©¨ = (p + p Gi 10%) GKK 

  = ( )p + p ‰i 
10

100
 GKK = 1.1 p GKK 

 20% n«v‡m, 

 AvqZ‡ÿ‡Îi cÖ¯’ = (q − q Gi 20%) GKK 

  = ( )q − q ‰i 
20

100
  GKK = 0.8 q GKK 

  cwiewZ©Z AvqZ‡ÿ‡Îi †ÿÎdj = (1.1p  0.8q) eM© GKK 

  = 0.88pq 
Ó Ó

 

  †ÿÎdj n«vm †c‡q‡Q = (pq − 0.88pq) eM© GKK 

  = 0.12 pq eM© GKK 

  †ÿÎdj kZKiv n«vm cvq = ( )
0.12 pq

pq
  100   eM© GKK 

  = 12 eM© GKK 

 myZivs †ÿÎdj n«vm cvq 12% (Ans.) 

cÖkœ19  
1

p
 + 

1

q
 = 

8

x
 Ges 

p2 + q2

q2 + r2 = 
(p + q)2

(q +r)2  

  

K. x Gi gvb wbY©q Ki|   2 

L. 
x + 4p

x – 4p
 + 

x + 4q

x – 4q
 Gi gvb wbY©q Ki|  4 

M. 2q kZ© †_‡K cÖgvY Ki †h, p, q, r µwgK mgvbycvZx|  4 

19 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q, 
1

p
 + 

1

q
 = 

8

x
  

 ev, 
q + p

pq
 = 

8

x
 

 ev, x(p + q) = 8pq 

  x = 
8pq

p + q
  (Ans.) 

L  m„Rbkxj cÖkœ 11(L) bs mgvavb `ªóe¨| 

M  m„Rbkxj cÖkœ 7(M) bs mgvavb `ªóe¨| 

cÖkœ20 
qz −ry

p
 = 

rx − pz

q
 = 

py − qx

r
 Ges x, y I z µwgK mgvbycvwZ|    

  

K. cÖgvY Ki †h, 
(x − y)2

x
 = 

(y − z)2

z
  2 

L. cÖgvY Ki †h, 
p

x
 = 

q

y
 = 

r

z
 4 

M. cÖgvY Ki †h, 
x3

p2 − 
y3

q2 − 
z3

r2 = 
(x − y − z)3

(p − q − r)2 4 

20 bs cÖ‡kœi mgvavb 

K  †`Iqv Av‡Q,  

 x, y I z µwgK mgvbycvwZ 

  
x

y
  = 

y

z
  

 awi, 
x

y
  = 

y

z
  = k 

  y = zk 
  x = yk = zk.k = zk2 

 evgcÿ = 
(x − y)2

x
  = 

(zk2 − zk)2

zk2   

   = 
{zk(k − 1)}2

zk2   = 
z2k2 (k − 1)2

zk2    = z(k − 1)2 

 Wvbcÿ = 
(y − z)2

z
  = 

(zk − z)2

z
  

   = 
{z (k − 1)}2

z
  = 

z2 (k − 1)2

z
  

   = z(k − 1)2 

  
(x − y)2

x
 = 

(y − z)2

z
  (†`Lv‡bv n‡jv) 

L  g‡b Kwi, 
qz − ry

p
  = 

rx − pz

q
  = 

py − qx

r
  = k 

  qz − ry = pk ... ... ... ... (i) 

  rx − pz = qk ... ... ... ... (ii) 

  py − qx = rk ... ... ... ... (iii) 

 GLb, (i) bs, (ii) bs Ges (iii) bs mgxKiY‡K h_vµ‡g p, q Ges r Øviv ¸Y 

K‡i cvB, 

 pqz − pry = p2k 



 qrx − pqz = q2k 

 pry − qrx = r2k 

   0 = k (p2 + q2 + r2)  [†hvM K‡i] 

  k = 0 

 Zvn‡j, 
qz − ry

p
  = 0 Avevi, 

rx − pz

q
  = 0 

 ev, qz − ry = 0 ev, rx − pz = 0 

 ev, qz = ry ev, rx = pz 

  
q

y
  = 

r

z
  ... ... ... ... (iv)  

r

z
  = 

p

x
  ... ... ... ... (v) 

 (iv) I (v) bs n‡Z cvB, 
p

x
  = 

q

y
  = 

r

z
  (cÖgvwYZ) 

M  ÔLÕ n‡Z cvB, 
p

x
  = 

q

y
  = 

r

z
  

 awi, 
x

p
  = 

y

q
  = 

z

r
  = k 

 ev, x = pk, y = qk, z = rk 

 GLb, 
x3

p2  = 
p3k3

p2   = pk3 

  
y3

q2  = 
q3k3

q2   = qk3 

  
z3

r2  = 
r3k3

r2   = rk3 

  evgcÿ = 
x3

p2  − 
y3

q2  − 
z3

r2  = pk3 − qk3 − rk3 = k3(p − q − r) 

 Wvbcÿ = 
(x − y − z)3

(p − q − r)2   = 
(pk − qk − rk)3

(p − q − r)2   = 
k3(p − q − r)3

(p − q − r)2   

   = k3(p − q − r) 

  
x3

p2  − 
y3

q2  − 
z3

r2 = 
(x − y − z)3

(p − q − r)2  (cÖgvwYZ) 

 


