
S-501 

CHAPTER 
 Ratio and Proportion 

Indices and Logarithm 

vuqikr rFkk lekuqikr lwpdkad ykWx 1 
 

[1] (c) ekuk la[;k,¡ 2x vkSj 3x gS 

  bl çdkj  (3x)2 – (2x)2 = 320 

         9x2 – 4x2 =  320 
                               5x2 =  320 
                                 x2 =    64 
                                 x  =      8 
  blfy;s la[;k, ¾ 

       2x = 2 × 8 = 16 
                      3x = 3 × 8 = 24 

[2] (n) ç”ukuqlkj & 

   

2 2
p - x p

=
2 2

q - x q
 

   q2 (p – x2) = p2 (q – x2) 
   pq2 – x2q2 = p2q – p2 x2  
   x2 (p2 – q2) = pq (p – q) 

   x2 = 
pq (p - q)

2 2
p - q

 

   x2 = 
pq

p + q
 

[3] (v) ekuk /kkrq esa rk¡cs vkSj tLrs dk Hkkx 9x vkSj 4x gS 

   9x = 24 

   x = 
24 8 2

2
9 3 3
  kg. 

   tLrs dk Hkkx ¾ 4x = 4 × 
8 2

10
3 3
 kg. 

[4] (l)  7 log 
16

15

 
 
 

+ 5 log 
25

24

 
 
 

+ 3 log 
81

80

 
 
 

 

  = 7 (log 16 – log 15) + 5 (log 25 – log 24) + 3 (log 81 – log 80) 
  = 7 [4 log 2 – (log 3 – log 5)] + 5 [2 log 5 – (3 log 2 + log 3)]   
   + 3 [4 log 3 – (4 log 2 + log 5)] 
  = 28 log 2 – 7 log 3 – 7 log 5 + 10 log 5 – 15 log 2 – 5 log 3  + 12 log 3 – 

12 log 2 – 3 log 5 = log 2  
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[5] (l) ekuk os la[;k,¡ 7x rFkk 8x gSa 

  bl çdkj 

     
7x + 3

8x + 3
  =

8

9
 

   9 (7x + 3  = 8 (8x + 3) 
    63x + 27 = 64x + 24 
       x = 3 
   os la[;k,¡      7 × 3 = 21 

                     8 × 3 = 24 
[6] (v) ekuk ,d #i;s ds x flDds gSa 

  rc 50 iSls ds 4x flDds gSa 

  rFkk 25 iSls ds 2x flDds gSa 

  bl çdkj ¾ 

    x + 
4 2

2 4

x x
 = 56 

    4x + 8x + 2x = 56 × 4  
         14x = 224 
                x = 16 
  50 iSls ds flDdksa dh la[;k = 16 × 4 = 64 

[7] (c)     
1 -1 1 -1 1 -1 1 -1
8 8 8 8 4 4 2 2a + a a - a a + a a + a  

      
1 -1 1 -1 1 -1
4 4 4 4 2 2a - a a + a a + a  

     
1 -1 1 -1
2 2 2 2a - a a + a  

   a – a-1  

   a – 
1

a
 a – 

1

a  

[8] (v) 
b c d t

a log .log .log . loga cb d
 

  
log b log c log t log d

a. . . .a a cblog log loglog  

=
 
 
 

b
a

log b
log =

log a
 

  =

t

a

log
a

log
 

  =
t

a loga   

  = t    
m

aa log = m
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[9] (c) 1000

-1
og x =

4
l  

  
 

-1
4

x = 10000    
b x

alog = x = b = a  

   


1
4

1
x =

10000

 

  

1
x =

10  
[10] (l) dqy vknfe;ksa dh la[;k ¾ 8  

  ml le; çR;sd O;fDr dk va”k ¾ 

8

1
¼dqy ykxr½ 

  tc dqy vknfe;ksa dh la[;k 7 gks 

  rks ml le; çR;sd O;fDr dk va”k ¾ 

7

1
¼dqy ykxr dk½ 

   çR;sd O;fDr ds va”k c<+us ij 

7

1
&

8

1
¾

56

1
 

  8

1
dk

7

1
vFkkZr~ çR;sd va”k dk 

7

1
Hkkx gSA 

[11] (v) ekuk flDdksa dh la[;k ¾ 3x, 4x, 5x 

  rc 

   3x +
4x

2
+

5x

10
= 187 

   30x + 20x + 5x  = 187 × 10 
      55x  = 1870 

      x  = 
1870

55
= 34 

  flDdksa dh l[a;k   

  1 #i;s ¾ 3x = 3 × 34 = 102 

  50 iSls ¾ 4x = 4 × 34 = 136 

  10 iSls ¾ 5x = 5 × 34 = 170 

[12] (c) 
m+3n 4m-9n

6m

x .x

x -6n
¾

m+3n+4m-9n

6m-6n

x

x
 

     
 
 
 

a b

a+b

x -x

x
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  ¾ 

5m-6n

6m-6n

x

x
 

  ¾ x5m – 6n – 6m + 6n 
 
 
 

a
a-b

b

x
=x

x
 

  = x-m 

[13] (v) log (2a – 3b) = log a – log b 

  log (2a – 3b) = log 








b

a
 

  2a – 3b = 
b

a
 

  2ab – 3b2 = a  

  3b2 = a(2b - 1) 

  a = 
23b

2b -1  

[14] (l) 
a-b a-c b-c b-a c-a c-b

1 1 1
+ +

1+ z + z 1+ z + z 1+ z + z
 

  = 
-b -c -c -a -a -b

-a -a -b -b -b -c

1 1 1
+ +

z z z z z z
1+ + 1+ + 1+ +

z z z z z z

 

  = 

-a -b -c
z z z

+ +
-a -b -c -b -c -a -b-c -a

z + z + z z + z + z z + z + z
 

  = 

-a -b -c
z + z + z

-a -b -c
z + z + z  

  =   1 

[15] (n) ekuk v vkSj c dh vk; dk vuqikr 4x rFkk 7x gS 

  u;h v dh vk; = 4x × 150% = 6x 

  u;h c dh vk; = 7x × 75% = 5.25 

   
6x 8

=
5.25x 7

 

   x dk dksbZ eku ugha feysxk 

   vkdM+s vi;kZIr gSA 
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[16] (c) D;ksafd  
P 11

=
Q 12

vkSj 
P 9

=
R 8

 

  
P 11× 9 99 P 9 ×11 99

= = , = =
Q 12 × 9 108 R 8 ×11 88

 

   
Q 108 27

= =
R 88 22

= 27:22 

[17] (l) 
     abc abc abc

ab bc ca

1 1 1
+ +

log log log
 

  = 

 
 

 
 

 
 

1 1 1
+ +

log abc log abc log abc

log ab log bc log ca

 

   
 
 
 

logb
log b=

a
log a

 

  = 
 

 

 

 

 

 

log ab log bc log ca
+ +

log abc log abc log abc
 

  = 
log(ab × bc × ca)

logabc
 

  = 
 

2 2 2log a  b  c

log abc
 

  =  
   

 

2
log abc 2 log abc

= = 2
logabc log abc

 

[18] (l)  264  

   64 log2 

   64 × 0.30103 

   19.26592 

  vadksa dh la[;k = 20 

[19] (v) A, B, C ds va”kksa dk vuqikr ¾ 
1 1 1

: :
4 5 6

 

          ¾ 
15 :12 :10

60
       

         ¾ 15%12%10 
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  bl çdkj A dk Hkkx ¾ 407  
15

37
 ¾ 165 

         B dk Hkkx ¾ 407  
12

37
 ¾ 132 

         C dk Hkkx ¾ 407  
10

37
 ¾ 110 

[20] (v) ekuk A vkSj B dh vk; 3n vkSj 2n vkSj [kpksZa dks 5y vkSj 3y ekurs gSaA  

  bl çdkj]  

  3x – 5y = 1,500  … … (1) 

   2x – 3y = 1,500  … … (2) 

  leh0 (1) rFkk (2) ls &  

  ge ikrs gSa x ¾ 3]000] y ¾ 1]500  

  bl çdkj B dh vk; ¾ 2x = 2 x 3,000 = 6,000 

[21] (n) 4x = 5y = 20z = k 

    4 = k1/x 

   5 = k1/y 

   20 = k1/z  

 20 = 4 × 5 

 k1/z = k1/x × k1/y 

 k1/x +1/y = k1/z [ xm × xn = xm+n] 

 kx+y/xy = k1/z 

 
x + y

xy
= 

1

z
   [ xm = xn,  m=n]  

 z = 
xy

x + y
 

[22] (v) 
 
  
 

5

23

9
. 

7

 
 
 

29

3 3
× 9 

  = 

   
   
   

     

5 7
1 2 2

22
2

2 1

2

3 3
× 3

3
3.3  

 

  = 
  
  
       

7
5

21 22 - 2
22

3

2

3
3 × 3

3  
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  = 
 
 
 
 

5
- 3 2
23     

 
 
 
 

7
2 - 3 2

223 × 3  

  = 
-15

43          
 
 
 
 

7
1 2

223 × 3  

  = 
-15 7

24 43 × 3 × 3  

  =  
-15 7

+ +2
4 43  

  = 
-2+2 0=3 =13  

[23] (v) ¾

104log16.9log

83log
 

  4109.log168.log3log  

  = 
33 2

log 2 .log 3 .log 23 4 102
 

  = 3log32.
4

2
log

2

3
.2log102 

  = 
log10

2log2
.

2log2

log3
.

log3

3log2
 

  = 
10log

2log3
= 3 log102 

[24] (n) fXyljhu dh ek=k = 40 × 
3

4
= 30 yhVj 

  ikuh dh ek=k = 40 × 
1

4
= 10 yhVj 

  ekuk] ikuh dh x yhVj ek=k feJ.k esa feyk;h tkrh gS 

  rc] feJ.k dh dqy ek=k = (40 + x) yhVj 

  feJ.k esa ikuh dh dqy ek=k = (10 + x) yhVj 

  vr% 

   
30

10 + x
 = 

2

1  
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  = 30 = 20 + 2x 

  = 2x = 10 

  = x = 5 yhVj 

  blfy,] feJ.k esa 5 yhVj ikuh feykuk pkfg;sA 

[25] (n) ekuk] r`rh;kuqikrh x gS 

  rc] 

  

 

 
22 2

2

a+ba -b
=

xa+b
 

  x = (a + b)2 
 

2

2 2

a b

a b




   

  x = 
 

 

3
a b

a b




 

[26] (l) 2x – 2x-1 = 4 

  2x - 

x
2

2
= 4 

  2x 
 
  

1
1-

2
= 4 

  2x 
 
  

1

2
= 4 

  2x = 8 
  2x = 23 

  vr% x = 3 
  xx = 33= 27 

[27] (v) x = 

n n

n n

e e

e e








 

  
1

x
= 

n n

n n

e e

e e








 

  ra=kRed vkSj foHkktd xeu yxkus ij & 

  

n -n n -n

n -n n -n

1+ x e + e + e -e
=

1- x e + e -e + e
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   

n

-n

1+ x 2+e
=

1- x 2e
 

   
2n1+ x 1+ x

=e = 2n
1- x 1- x

 

   Log 
 
 
 

1+ x

1- x
= 2n, n = 

1

2
log e

 
 
 

1+ x

1- x
 

[28] (c) log 114 = log (16 × 9) 

   = log 16 + log 9 

   = log 24 + log 32  

   = 4 log 2 + 2 log 3. 

[29] (c) ekuk x ek=k dh pk; #i;s 10 çfr kg. vkSj y ek=k dh pk; #i;s 14 çfr kg feyk;k 

x;k & 

   feJ.k dk dqy ewY; = 10x + 4y 

   feJ.k dh dqy ek=k = x + y 

   feJ.k dk vkSlr ewY; = 
10x + 4y

x + y
 = 11 

    10x + 14y  = 11x + 11y 

     3y  = x 

     
x

y  
= 

3

1
 

  ;k x : y = 3 : 1 tks fd ekaxk x;k vuqikr gS 

[30] (v) ekuk euq’;ksa dh orZeku vk;q 

  5x & 7x 

  18 o’kZ igys mudh vk;q = 5x – 18, vkSj 7x – 18 
  ç”ukuqlkj & 

  

5x -18 8
=

7x -18 13
 

  65x – 234 = 56x – 144 

  9x = 90 

  x = 10 
  mudh orZeku vk;q 5x = 5 × 10 = 50 o’kZ 
  7x = 7 × 10 = 70 o’kZ 
[31] (c) z = xc  

  z = (ya)c   [ ya = x] 

  z = yac  
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  z = (Zb)ac   [ zb = y] 

   z = zabc  

   abc = 1  [ xm = xn rc m = n] 

[32] (l) log2 [log3 (log2 x)] = 1 

  log3 (log2 x) = 21  [ex ds :Ik esa cnyus ij] 

  log2 x = 32   [ex ds :Ik esa cnyus ij] 
  log2 x = 9 

  x = 29   [ex ds :Ik esa cnyus ij] 
  x = 512 

[33] (c) log 
 
 
 

a + b

4
 = 

1

2
(log a + log b) 

  log 
 
 
 

a + b

4
= log (ab)1/2 

  [ log amn = log am + log an and n log am = log amn] 

  nksuksa rjQ dk ,UVhykx ysus ij 

  
a + b

4
 = ab  

  a + b = 4 ab  

  nksuks rjQ dk oxZ djus ij 

  (a+b)2 = (4 ab )2 

  a2+b2+2ab = 16 ab 

  a2+b2 = 14ab 

  
a b

+ = 14
b a

 

[34] (v) mudh iw¡ft;ksa dk fuos”k 

  A: ` 1,26,000, B: ` 84,000, C: ` 2,10,000  

  muds fuos”k dk vuqikr~ 

  126: 84: 210 = 3:2:5 

  o’kZ ds vUr esa ykHk = ` 2,42,000 fn;k gS 

  A dk va”k = 
3

× 2,42,000
10

= ` 72,600 

  B dk va”k = 
2

× 2,42,000
10

= ` 48,400 

  C dk va”k = 
5

× 2,42,000
10

= ` 1,21,000 
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[35] (l) 
3

2

q

p
 blfy;s] p = 

-2q

3
 ..........................(1) 

  vc 

q2p

q2p




 

  lehdj.k (i) dh lgk;rk ls p dk eku j[kus ij  

  = 



 
 
 

 
 
 

-2q
2 + q

3

-2q
2 q

3

 

  = 

- 4q
+ q

3

- 4q
- q

3

 

  = 
- 4q + 3q

3
 

  = 
3

3q4q
 

  = 
3

q
× 

7q

3


 

  = 
7

1
 

[36] (l) ekuk x, 2x, (x + 1) dk pkSFkk lekuqikfrdk 't' gSA 

  
x

2x
= 

t

1x 
 

  
2

1
= 

t

1x 
 

  t = 2x + 2  

   x, 2x, (x + 1) dk pkSFkk lekuqikfrd (2x + 2) gSA 

  tSls x : 2x : : (x + 1) : (2x + 2)  
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[37] (n)  x = 31/3 + 3-1/3  ..........................(1) 
  nksuksa rjQ ?ku djus ij  

   x3 = (31/3 + 31/3)3 

   x3 = 3 + 3-1 + 3 × 31/3 
1

1/3

x

3
  1/3 -1/33 +3  

   x3 = 3 + 1/3 + 3  1/3 -1/33 +3  

   x3 = 3 + 1/3 + 3x [(1) ds iz;ksx ls] 

   x3 – 3x = 
9+1

3
 

   3(x3 – 3x) = 10 

    3x3 – 9x = 10 

[38] (c)  [1 – {1 – (1 – x2)-1}-1]-1/2 

  = 1 
  
  

   

-1/2
-1

2

1
1-

1- x
 

  = 
  
  
   

-1/2
-1

2

2

1- x -1
1-

1- x
 

  = 
  
  
   

-1/2
-1

2

2

-x
1-

1- x
 

  = 
   
   
    

-1/2
2

2

1- x
1- -

x
 

  = 
 
 
 

-1/2
2

2

1- x
1+

x
 

  = 
 
 
 

-1/2
2 2

2

x +1- x

x
 

  = 
 
  

-1/2

2

1

x
 

  = (x2)1/2 

  = x 



Chapter 1 – vuqikr rFkk lekuqikr lwpdkad ykWx S-513 

 
[39] (v) log (m + n) = log m + log n 

  log (m + n) = log (mn) [ log ab = log a + log b] 

  nksuksa rjQ ,UVh ykWx ysus ij  

  Anti log [log (m + n)] = Anti log [log (mn)] 

  m + n = mn 

   mn – m = n 

   m (n-1) = n 

   m = 
n

n -1
 

[40] (v) 4log  (x2 + x) – 4log  (x + 1) = 2 

  4log
 
 
 

2x +x

x +1
= 2 


















n

m
lognlogmlog aaa   

  42 = 

2x + x

x +1
 

  16 = 

2x + x

x +1
 

  16x + 16 = x2 + x 

  x2 – 15x – 16 = 0 

  x2 – 16x + x – 16 = 0 

  x (x – 16) + 1(x – 16) = 0 

  (x + 1) (x – 16) = 0 

  x = - 1 or x = 16  

  x = - 1 lEHko ugha gS blfy, x = 16 gSA 

[41] (c) 
n

2
1n

2

1n
2

n
2







 = 
1)(1

n
2

2
n













2

1
1

  = 

1

2

3
  3/2 

[42] (v) 2x × 3y × 5z = 360 
  360 dk xq.ku[k.M djus ij  

  23 × 32 × 5  

   23 × 32 × 51 = 360  

  vr% x = 3, y = 2 vkSj z = 1 

 

 

[43] (l)  [log10 25  log10 (23) + log10 (4)2]x 
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  [log10 5 – 3 log10 2 + log10 (24)]x 

  [log10 5 – 3 log10 2 + 4 log10 2]x 

  [log10 5 + log10 2]x 

  [log10 (5 × 2)]x [ log (m × n) = log m + log n] 

  [log10 10]x 

  1x [ loga a = 1] 

  = 1 

[44] (l) mÙkj 26 ns[ksaA  

[45] (n)  loga b + loga c + = 0 

  loga bc = 0  
  a0 = bc 
  bc = 1 

  vr% b = 1/c 

  blfy;s] b rFkk c ,d nwljs ds O;qRØe gSaA 

[46] (l) eku ysrs gSa 'x' ,d la[;k gS 

  
49+x

68+x
= 

3

4
 

  196 + 4x = 204 + 3x 
  x = 8 

[47] (n)  eku ysrs gSa 5x : 7x vuqikr gS 

  fn;k x;k gS] 10 Nk=ksa ds tkus ij]  

  vuqikr 4 : 6 gks tk;sxkA 

  
5x -10

7x -10
= 

4

6
 

  30x – 60 = 28x – 40  
  2x = 20 
  x = 10 

  vr% gj d{kk esa Nk=ksa dh la[;k gS 

  5x rFkk 7x  
  i.e. 50, 70 

[48] (c) 2 logx + 2 logx2 + 2 log x3 + ............................ 

  = 2 [log x + log x2 + log x3  ..........................] 
  = 2 [log x + 2 log x + 3 log x + .....................] 
  = 2 log x [1 + 2 + 3 ......................................n] 

  = 2 log x × 
n(n+1)

2
 

  = n(n + 1) log x  

[49] (n) 2,7777 

  2 + 0.7 + 0.07 + 0.007 +............................... 
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  = 2 + 
 
 
 

7 7 7
+ + +..............

10 100 1,000
 

  = 2 + 7 







 .............

1,000

1

100

1

10

1
 

  = 2 + 7 
 
 
 
 

1
10

11-
10

 

  = 2 + 7 × 
1

9
 

  = 2 + 
7

9
 

  = 
18+7

9
 

  = 
25

9
 

[50] (v) 
 
 
 

10log x-3

2
 + 

 
 
 

1011-log x

3
 = 2 

  3 log10 x – 9 + 22 – 2 log10 x = 12 

    log10 x + 13  = 12 

    log10 x = 1 

    x = 10-1 

[51] (v) 
A 2 2K

= =
B 5 5K

 

  
10A+3B 20k+15k 35k

= =
5A+2B 10k+10k 20k

 

  = 
35

20
= 

7

4
  

[52] (v) fn;k x;k gS n = m or m! tgka m = 2 

   
2 3 4 m

1 1 1 1
+ + + ..............

log n log n log n log n
 

   bls bl izdkj Hkh fy[kk tk ldrk gS 
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   logn 2 + logn 3 + logn 4 .......................logn m 
 
 
 

b

a

1
log a=

log b
 

   logn (2 × 3 × 4...................m) [ log mn = log m + log n] 

   nlog (m)   m=n  

   logn n 

   1  

[53] (v)  fn;k x;k gS A : B = B : C 

   B2 = A × C 

   B = A×C  

   A = 1,60,000, C = 2,50,000 

   B = 1,60,000×2,50,000  

   B = 2,00,000 

[54] (l) a : 9 dk lc MqIyhdsV vuqikr gksxk a : 9  = 4 : 5 dk la;ksftr vuqikr gksxk 8 : 15 = 

4 : 5 dk la;ksftr vuqikr rFkk a : 9 dk lc MqIyhdsV vuqikr gksxk& 

  CR = 
4 a

×
5 9

 

  
8

15
 = 

4 a
×

5 9
  

  a  = 
8 × 5 9

15 × 4
 

  a  = 
8 × 5 × 3

15 × 4
 

  a  = 2 

   2
a  = (2)2 

  a = 4 

[55] (v) ;fn log2x + log4x = 6 

  = 
logx

log2
+

logx

log4
 = 6  

  = 
logx

log2
+

logx

log4
 = 6 
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  = 
logx

log2
+

logx

2log2
 = 6 

  = 
logx

log2
 
 
 
 

1
1+

2
 = 6 

  = 
logx

log2
× 

3

2
 = 6 

  = 
logx

log2
= 

2
6 ×

3
 

  = 
logx

log2
 = 4 

  = log x = 4 log2 

  = log x = log24 

        x = 24 

          x = 16 

[56] (n) fn;k x;k gS fd x, y ds lery ds :i esa mYVh fn”kk esa py jgk gS 

  vFkkZr~ x  
2

1

y
 

  x = K. 1/y2 

  x =
2

y

K
………………..(1) 

  fn;k gS x = 1, y = 2 rc 

  1 = 
2

(2)

K
 

   K = 1 × 4 = 4 

  vc y = 6 rFkk K = 4 dks lehdj.k (1) ij j[kus ij  

  x = 
2

4

6
 

  x = 
4

36
 = 

1

9
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[57] (c) 
n+1 n

n+3 n+1

3 +3

3 -3
 =   

n 1 n

n 3 n 1

3 .3 +3

3 .3 -3 .3
 

     = 
n 1

n 3

3 (3 +1)

3 (3 - 3)
 

     = 
)327(

)13(




 

     = 
24

4
= 

6

1
  

 

[58] (l)  fn;k gS logx y = 100 ………………..(1) 

   log2 x = 10…………………..(2) 

   lehdj.k (1) rFkk (2) dk xq.kk djus ij 

   logx y  log2 x = 100 × 10 

   

x

y

log

log
 × 

2log

log x
 = 1,000 

   log y = 1,000 log2 

   log y = log 21000  

   y  = 21000
    

 

[59] (v)  ;fn a, b, c, d lekuqikr esa gaS rks budk lkekU; vuqikr gksxk 
a c

=
b d

 

  (A)  
8

6
≠

7

5
 

  (B)  
3

7
= 

6

14
 

  (C)  
18

12

27

18
  

  (D)  
9

12

6

8
  

 

[60] (c)  x1 (x)1/3  = (x1/3)x  

       x1+1/3 = xx/3 

       x4/3 = xx/3 
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   rqyuk djus ij  

   

3

4
 = 

3

x
  

     3x = 12     x = 4 

 

[61] (n) 
ab

1
+

bc

1
+

ca

1
= 

abc

1
 

  
abc

bac 
= 

abc

1
   a + b + c = 1 

  nksuksa i{kksa dk log djus ij & 

  log (a + b + c) = log1 

  log (a + b + c) = 0 

[62] (v) ekuk nks la[;k;sa x o y gSa 

  vr%  x : 18 :: 18 : y 

  

x 18
=

18 y
  

   xy  =  324 

  x = 
324

y
________ leh0 (1) 

  Pkwfd  x & y dk r`rh; vuqikr  144 gS 

  vr% x : y : : y : 144 

  

x y
=

y 144
 

  y2 = 144x ________ (2) 

  lehŒ (2) esa lehŒ (1) ls x dk eku j[kus ij 

  y2 = 144 ×
324

y
 

  y3 = 144 × 324 

  y = 3 144× 324  

  y =           3 3 3 2 2 2 2 2 2 3 3 3 3   

  y = 3 6× 6× 6× 6× 6× 6   

  y = 6 × 6 

   y =  36 
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  y dk eku lehŒ (1) esa j[kus ij 

  x = 
36

324
 = 9 

  x = 9, y = 36 

 

[63] (v) fn;k gS]  2
2

log x = log x2 

  

logx

log2
2

xlog

log2















 

  

logx

log2

2

logx
2

1

log2




















 

  

















logx

log2
2

logx

2log2
 

  

 

 

 

  1
logx

log2
4   

  4 log 2 = log x 
 
  log 24 = log x 
   24 = x   
 

[64] (n) ek/; lekuqikr = 5424  

    = 1296  

    = 36 
[65] (l) 4 % 5 dk r`rh;kuqikrh  = 43 : 53 

    = 64 : 125 

[66] (v) ;fn 
3 3 3a b c  = 0  

   a1/3 + b1/3 + c1/3 = 0 
   a1/3 + b1/3 = – c1/3   ……………….. (i) 

  nksuksa i{kksa dk ?ku djus ij & 

   (a1/3 + b1/3)3 = (– c1/3)3 

X = 16 

1

logx

log2
2

logx

log2
4 
















  
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   (a1/3)3 + (b1/3)3 + 3.a1/3 . b1/3 (a1/3 + b1/3) = – c 
   a + b + 3.a1/3 . b1/3 . (– c1/3) = – c 
   a + b – 3.a1/3 . b1/3 . c1/3 = – c 
   a + b + c = 3.a1/3 . b1/3 . c1/3 

   
a b c

3

  
 
 

= 
1/3 1/3 1/33.a .b .c

3  

   

3
a b c

3

  
 
 

= (a1/3 . b1/3 . c1/3)3 

             

3
a b c

3

  
 
 

= abc 

[67] (v) pw¡fd rhu vadksa dk vuqikr = 1 : 2 : 3 gS 

   igyk vad = x 

   nwljk vad = 2x 

   rhljk vad = 3x 

  vadksa ds oxksZa dk ;ksx  = 504 

   (x)2 + (2x)2 + (3x)2  = 504 
    x2 + 4x2 + 9x2  = 504 
         14x2  = 504 

       X2 = 
504

14
= 36 

         X = 6 

   igyk vad  =   x  =  6 

   nwljk vad  =  2x = 12 

             rhljk vad =  3x = 18 

[68] (n) log49 . log32 

  =  
log9 log2

.
log4 log3

 

  = 
2

2

log3 log2
.
log3log2

 

  = 
2log3 log2

.
2log2 log3

 

     =      1 

[69] (l) (logy x . logz y . logx z)3 

  = 

3

logx logy logz
. .

logy logz logx

 
 
 

 

    = (1)3 = 1 
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[70] (l) ekuk] igyk vad = x 

   o] nwljk vad = (80 – x) 

  nksuksa vadksa dk xq.kuQy = x.(80 – x) 

   P = 80x – x2  …………………(1) 
  Differentiation w.r.t. ‘x’ 

   
dp

dx
= 80 – 2x  …………………(2) 

   
2

2

d p

dx
 = – 2  …………………(3) 

  vf/kdre@fuEure ds fy, & 

  
dp

dx
   = 0 

  80 – 2x  = 0 
   2x = 80 
     X = 40 

  leh0 (3) esa x = 40 j[kus ij 

   

2

2

d p

dx
= – 2 ¼udkjkRed½ 

  vr% vf/kdre ewY; = 40 gksxk 

  vr% vad = 40, (80 – 40) 

         = 40, 40 

[71] (c) fn;k gS%x : y = 2 : 3 

  ekuk] x = 2k, y = 3k 

 (5x + 2y) : (3x – y) = 
5x + 2y

(3x - y)
 

  = 
5 ×2k+2 ×3k

3 × 2k - 3k  

  = 
10k +6k

6k - 3k  

  = 
16k

3k
 

    = 16 : 3 

[72] (c) ;fn   (25)150 = (25x)50  

   25150     = 2550. x50  

   

150

50

25

25
 = x50  
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    25100  = x50 

    (52)100  = x50 

    5200  = x50 

    (54)50 = x50 

    54  = x 

         x  = 54 

[73] (l) 

2 2a ab b
a

b

y

y

 

 
 
 

.

2 2b bc c
b

c

y

y

 

 
 
 

.

2 2c ac a
c

a

y

y

 

 
 
 

 

  =  
2 2a ab b

a by
 


.  

2 2b bc c
b cy

 


.  
2 2c ac a

c ay
 


 

  = 
3 3a by 

.
3 3b cy 

.
3 3c ay 

 

  = 
3 3 3 3 3 3a b b c c ay     

  

  = y0  

     = 1 

[74] (c) ekuk]  Q dk osru   = 100 

     P dk osru   = 100 – (25% × 100) 

                         = 100 – 25 

                         = 75 

     R dk osru   = 100 + (20% × 100) 

                         = 100 + 20 

                         = 120 

      R vkSj P ds osru dk vuqikr = 120 : 75 = 8 : 5  

[75] (c) ;fn  x2 + y2 = 7xy 

  x2 + y2 + 2xy = 7xy + 2xy 

  (x + y)2 = 9xy 

  nksuksa i{kksa dk log djus ij & 

  log (x + y)2 = log 9xy 

  2 log (x + y) = log 9 + log x + log y 

  2 log (x + y) = log 32 + log x + log y 

  2 log (x + y) = 2 log 3 + log x + log y 

  2 log (x + y) – 2 log 3 = log x + log y 

  2 
  

  
  

x + y
log

3
= log x + log y  

  log 
 
 
 

x + y

3
= 

1

2
[log x + log y] 

[76] (c) O;fDr dh dqy lEifÙk = 1,48,200 
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  iRuh] iq= vkSj iq=h ds Hkkx dk vuqikr = 3 : 2 : 1 

  vuqikr dk ;ksx = 3 + 2 + 1 = 6 

  iq= dk Hkkx = 
2

6
 × 1,48,200 

                       = 49,400 

[77] (l) ;fn x = log2412, y = log3624 vkSj z = log4836 rc xyz + 1 

  = log2412 × log3624 × log4836 + 1 

  = 
log12 log 24 log36

log 24 log36 log 48
   + 1 

  = 
log12

log 48
 + 1 

  = 
log12 log 48

log 48


  

  = 
log (12 48)

log 48


  

  = 
log (576)

log 48
  

  = 

2log (24)

log 48
  

  = 
2 log 24

log 48
  

  = 2.
log 24

log 36
.
log 36

log 48
  

  = 2 log3624. Log4836 

     = 2yz 

[78] (v) fn;k gS] log x = a + b, log y = a - b 

   log 
 
 
 

2

10x

y
 = log 10x - log y2  

     = log 10 + log x - 2log y  

     = 1 + (a + b) - 2 (a - b) 

     = 1 + a + b - 2a + 2b 

     = 1 - a + 3b 

[79] (c) ;fn x = 1 + logp qr, y = 1 + logq rp, z = 1 + logr pq 
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  x = 1 + 
logqr

logp
 

  x = 
logp+logqr

logp
 

  x = 
logpqr

logp
 

  

1

x  

= 
logp

logpqr
 

  mlh çdkj 

  

1

y
 

= 
logq

logpqr
 

  

1

z  

= 
logr

logpqr
 

  
1 1 1

+ +
x y z

 = 
logp logq logr

+ +
logpqr logqpr logpqr

 

    = 
logp+logq+logr

logpqr
 

    = 
logpqr

logpqr
  

    = 1  

[80] (l) ,d O;fDr ds osru dk rhu eghuksa dk vuqikr = 2 : 4 : 5 

  ekuk] igys eghus dk osru = 2x 

  nwljs eghus dk osru = 4x 

  rhljs eghus dk osru = 5x 

  fn;k gS 

  ¼fiNys nks eghuksa esa mRikn dk osru½ & ¼igys nks eghuksa esa mRikn dk osru½   

      = 4,80,00,000 

   (4x.5x) - (2x.4x) = 4,80,00,000 

    20x2 - 8x2   = 4,80,00,000 

     12x2   = 4,80,00,000 

     x2   = 40,00,000 

     x  = 2,000 

  O;fDr ds nwljs eghus dk osru = 4x = 4 × 2,000 = 8,000 
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[81] (v) ekuk] feJ.k dk foØ; ewY; `100 gSA 

  rc] ykHk  = 14.6% x 100 

    = `14.6 

  feJ.k dk ykxr ewY;  = `(100 – 14.6) 

    = `85.4 

   tc foØ; ewY; ` 100 rc ykxr ewY;  = ` 85.4 

  tc foØ; ewY; ` 1 rc ykxr ewY;  = `  
100
85.4

 

  tc foØ; ewY; ` 17.60 rc ykxr ewY; = ` 17.60 x 
100
85.4  

    = ` 15.0304 

  feJ.k ds çfr fdxzk- dh ykxr  = ` 15.0304 

  nwljk vUrj  = ` 15.54 – 15.0304 

     = ` 0.5096 

  igyk vUrj  = ` 15.0304 – 13.84 

     = ` 1.1904 

  vuqikr = nwljk vUrj : igyk vUrj 

     = 0.05096 : 1.1904 

      = ` 3 : 7 

[82] (n) ;fn px = q, qy= r vkSj rz = p6
 

  q= px, qy= r vkSj rz = p6
 

   zy
q  = p6 

    zyx
q  = p6 

  pxyz  = p6  

  = xyz  = 6 
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[83] (v) log x  = m + n vkSj log y = m - n]  

  rc 
2

y loglog10x
2y

10x log 







 

    = log 10 + log x – 2 log y 

    = 1 + log x – 2 log y 

    = 1 + (m+n) – 2 (m-n) 

    = 1 + m + n – 2m + 2n 

     = 3n – m + 1 

[84] (v) ;fn 15(2p2 – q2) = 7pq, 

  30p2 – 15q2 = 7pq 

  30p2 – 7pq - 15q2 = 0 

  30p2 – 25pq + 18pq – 15q2 = 0 

  5p(6p – 5q) + 3q (6p – 5q) = 0 

  (6p – 5q) (5p + 3q) = 0 

  ;fn 6p – 5q = 0 rFkk 5p + 3q =0 

  6p = 5q 5p = -3q 

  

q

p
=

6

5
 

q

p
=

5

3-
 

   p:q = 5:6  ¼lEHko ugha½ 

[85] (c) 12, 30 dk r`rh;kuqikrh] 

  C =
2b
a

= 
 

2
30

12
= 

900

12
 =75 

  9, 25 dk ek/;uqikrh] 

  b = ac  = 9 x 25  = 225 = 15 

  9, 25 ds ek/;uqikrh rFkk 12, 30 ds r`rh;kuqikrh dk vuqikr 

  = 75:15     
  = 5:1 
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[86] (l) log5

3 x log3
4 x log2

5 

  = 
log3

log5

log4
x

log3

log5
x

log2
= 

log4

log2
 

  = 

2 log2log2
= 2

log2 log2
= 2 

[87] (v) ekuk] x tksM+k tkuk pkfg,] 

  rc] (10 + x), (18 + x), (22 + x), (38 + x)  vuqikr esa gksaxsA 

  cká vuqikrksa dk xq.kuQy = ek/; vuqikrksa dk xq.kuQy 

  (10 + x) (38 + x) = (18 + x) (22 + x) 

  
2

380 +10x + 38x + x  =
2

396 +18x + 22x + x  

                 48x + 380 = 40x + 396 
                   48x + 40x = 396 - 380 
               8x  = 16  
            x = 2 

 

[88] (c) 

n n-1

n+1 n

2 + 2

2 - 2
 

  

n n -1

n 1 n

2 + 2 .2
=

2 .2 - 2
 

  = 

n
2  -1

n

1+ 2

2
1

(2 - 1)
  

 
 
 

1 1
+

1 2

(2 -1)
 

  = 

 
 
 

2 + 1

2

1
 

  = 
 
 
 

3

2
 

[89] (c) y?kqx.kd dk vfHkUu Hkkx fo”ks’krk uke ls rFkk y?kqx.kd dk nk”kfed Hkkx viw.kkaZ”k 

ds uke ls tkuk tkrk gSA 

[90] (c) 
2 2 2 2 2 2

2 2 2 2 2 2

x -(y - z) y - (x - z) z - (x - y)
+ +

(x + z) - y (x + y) - z (y + z) - x
 

  = 
(x + y - z)(x - y + z)

(x + z+ y)(x + z - y)
+

(y + x - z)(y - x + z)

(x + y + z)(x + y - z)
+

(z+ x - y)(z - x + y)

(y + z+ x)(y + z - x)
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  = 
x + y - z y + z- x z+ x - y

+ +
x + y + z x + y + z x + y + z

 

  = 
x + y - z+ y + z- x + z+ x - y

x + y + z
 

  = 
x + y + z

= 1
x + y + z

 

[91] ¼n½ Given x = 3y and y = 
2

z
3

 

    
x 3 y 2

= and =
y 1 z 3

 

    x : y = 3 : 1 and y : z = 2 : 3 
    = 3  2 : 1  2 
    = 6 : 2 
  x : y : z = 6 : 2 : 3 

[92] ¼l½ If log4 (x2 + x) – log4 (x+1) = 2 

   log4
 
 
 

2(x + x)
= 2

(x +1)
 

   log4
 
 
 

x(x +1)
= 2

(x +1)
 

   log4 x = 2 
   x = 42 

   x = 16 

[93] ¼c½ 
3 4 5

1 1 1
+ +

log 60 log 60 log 60
 

  = log603 + log604 + log605  
 
 
 

b

a

1
= log a

log b
 

  = log60(3  4  5) 

  = log6060 
  = 1 
[94] ¼l½ If 3x = 5y = 75z = k (let) 

  then 3x = k, 5y = k, 75z = k 

   3 = k1/x, 5 = k1/y, 75 = k1/z 
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   we know that  

      75  = 3 × 5 × 5 

      

1 11 1

y yz xk = k .k .k   

      

1 1 11 + +
x y yzk = k   

   on comparing  

      
1 1 1 1

= + +
z x y y

  

      
1 1 2

= +
z x y

 

      
1 2 1

+ =
x y z

 

[95] ¼l½ If    log 2  = 0.3010 and log 3 = 0.4771 

  then log 24  = log (2 × 2 × 2 × 3) 

    = log 2 + log 2 + log 2 + log 3 

    = 3 log 2 + log 3 

    = 3 × 0.3010 + 0.4771 

    = 0.9030 + 0.4771 

      = 1.3801 

[96] ¼v½ If  abc = 2  

   ab   = 
2

c
 = 2c 1 a = 

2

bc
 = 2 b1 c1 

   bc   = 
2

a
 = 2 a1 b = 

2

ca
 = 2 c1 a1 

   ca   = 
2

b
 = 2 b1  c = 

2

ab
 = 2 a1 b1 

 Given  
1 1

1

1 1 1
+ +

11+ a + 2b 1+ c + a
1+ b + c

2

  

  = 
 

1

1 1
1 1

1 2b a
+ +

11+ a + 2b 1+ c + a
2b (1+ b + c )

2

a
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  = 

1

1 1 1 1

1 2b a
+ +

(1+ a + 2b 2b 1+ 2b c )) + a+ ac +1
 

  = 

1

1 1 1

1 2b a
+ +

1+ a + 2b 2b 1+ a+ a+ 2b +1
 

  = 

1

1

1+ 2b

1+ a + 2b

+ a
 

  = 1 

[97] ¼v½ flDdksa dh dqy la[;k = 23 

   1 vkSj 2 ds flDdksa dk vuqikr = 3 : 2 

  ekuk] 

    ` 1 ds flDds = 3x 

    ` 2 ds flDds = 2x 

    ` 5 ds flDds = 23  3x  2x 

    = 23  5x 
  lHkh flDdksa dk dqy ewY; = 43 

  3x × 1 + 2x × 2 + (23  5x) 5 = 43 

  3x + 4x + 115  25x = 43 

   - 18x = 43 – 115 

   - 18x = – 72 

   x = 
72

18
 = 4 

  ` 1 ds flDds = 3x = 3 × 4 = 12 

  ` 2 ds flDds = 2x = 2 × 4 = 8 

 
 

 


