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LOG & MODULUS 

EXERCISE # 1
 

 

Question 

based on 
Logarithms 

 
 

Q.1 
abclog

1

bc

+ 
abclog

1

ca

+ 
abclog

1

ab

 has the 

value equal to 

 (A) 1/2 (B) 1 (C)  2 (D) 4 

Sol.[B] = logabc bc  + logabc ca  + logabc ab  

 = logabcabc = 1 
 

Q.2 log418 is 

(A) a prime number (B) a rational number 

(C) an irrational number (D) None of these 

Sol.[C] log418 = log42 + log43
2
 = 

2

1
 log22 + 

2

2
 log23 

 = 
2

1
 + log23 an irrational no. 

 

Q.3 If a2 + 4b2 = 12ab, then log (a + 2b) =  

 (A) 
2

1
(log a + log b – log 2)   

 (B) log a/2 + log b/2 + log 2 

 (C)  
2

1
 (log a + log b + 4 log 2)   

 (D) 
2

1
 (log a – log b + 4log 2) 

Sol. [C] 

  a
2
 + 4b

2
 = 12ab  (a + 2b)

2
 = 16 ab 

 Taking log both sides 

  2 log (a + 2b) = log a + log b + log 16 

  log (a + 2b) = 
2

1
(log a + log b + 4 log 2) 

Q.4   If N=
409

381
3log

3

9log

1

65   

















6log

25

7
25

log

2

1257  

 Then log2N has the value- 

 (A) 0  (B) 1   

 (C)  –1  (D) None of these 

Sol. [A] 

 N = 
409

39
2/1

39 6log35log.2


 









6log.325log 257 57  

 = 
409

)6(5 2/32 
 (25 – (6)

3/2
) = 

409

409

409

216625



 = 1 

  log2 N = log2 1 = 0 
 

Q.5 The expression logp

 

signradicaln
____________

p...........log
p p p p

p


 

 where p  2, p N ; n  N when simplified is. 

 (A) independent of p 

 (B) independent of p and of n  

 (C) depend on both p &  n   

 (D) positive 

Sol. [A] 

 logp logp 

np

1

p  = logP logp 
npp



 

 = logP p
–n

 logp
 
p  = – n logP p  = – n 

 

Q.6 If xn > xn–1 >...> x2 > x1 > 1 then the value of   

n321 xxxx log...logloglog
1x

1nx
nx


 is equal to- 

 (A) 0  (B) 1   

 (C) 2  (D) None of these 

Sol. [B]  

 
n321 xxxx log...logloglog

1x

1nx
nx


  

  
1n321 xxxx log...logloglog


1x

1nx nx xlog
n

 

   
2n321 xxxx log...logloglog



1x

2nx  

      1nx xlog
1n 

.1 

  1x xlog
1

 = 1 

 

Q.7 The ratio
1a7

a232
alog4

)1a(logalog

49

32
274/12






simplifies to 
 (A) a

2 
– a – 1 (B) a

2
 + a –1 

 (C) a
2
 – a + 1 (D) a

2
 + a + 1 
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Sol.[D] 
1–a–log

2

4

)1a(log
3

3

alog4

7

2
3

2

7

a2–3–2



1–a–a

a2–)1a(–a
2

24 
 

  
1–a–a

1–a2–a–a
2

24

  a
2
 + a + 1 

 

Q.8 The value of  
alog

Nloglog

b

bb

a  is-  

 (A) logbN (B) –logbN (C) logNb (D) –logNb 

Sol. [A] 

 Nloga b
Nloglog ba   ( xlogaa = x) 

 

Q.9 If   2xlog
ba – 5 

alog
bx   + 6 = 0 where a > 0,  

b > 0 & ab  1. Then the value of x is equal to 

 (A) 
alog

b2   (B) 
blog

a3   

 (C) 
2log

a2   (D) 
3log

ba  

Sol. [B] 

 
2

xlog
ba 







 – 5 
alog

bx  + 6 = 0, a > 0, b > 0, & ab  1 

  
xlogba  = 

alog
bx  

   2alogbx – 5 
alog

bx + 6 = 0 

 Let 
alog

bx = t 

 t
2
 – 5t + 6 = 0 

  (t – 2) (t – 3) = 0   t = 2, 3 

  
alog

bx = 2 or 3   

  x = bloga2  or 
bloga3  

 

Question 

based on Inequalities  
 

 

Q.10 The solution set of the inequation  

  log1/3 (x2 + x + 1) + 1 > 0 is 

 (A) (–, –2)  (1, + ) 

 (B) [–1, 2]   

 (C) (–2, 1)   

 (D) (–, + ) 

Sol. [C] 

 log1/3(x
2
 + x + 1) > – 1 

  x
2
 + x + 1 < 

1

3

1










 

  x
2 
+ x + 1 < 3 

  x
2 
+ x  – 2 < 0 

  (x
 
– 1) (x + 2) < 0 

  x  (–2, 1) 

 

Q.11 Find the values of x,  

 


















 5

4
xloglog 2

5

12

2

1
 < 1 

 (A) – 1 < x < – 
5

2
, 

5

2
< x < 1 

 (B) – 1 < x < – 0, 
5

2
< x < 1 

 (C) – 1 < x < – 
5

2
, 

5

2
 < x < 3 

 (D) None of these 
 

Sol. [A] 

 

















 5

4
xloglog 2

5

12

2

1
 < 1 

  








 5

4
xloglog1

2
5/12

2 < 1 

  

1

5

4
xloglog 2

5/12

2





















< 1 

  

1
2

5/1
5

4
xlog



















 < 1 

  log1/5 









5

4
x2  > 1 

 For log defined, x
2
 – 

5

4
 > 0   x

2
 > 

5

4
 

  x > ± 
5

2
  … (1) 

 and  x
2
 – 

5

4
 < 

1

5

1








,   x

2
 < 

5

4
 + 

5

1
 

< 1 

 x
2
 < 1  x < ± 1  … (2) 

 (1) & (2)  – 1 < x < – 
5

2
, 

5

2
< x < 1 

 

Q.12 log4 (2x2 + x + 1) – log2 (2x – 1)  – tan 
4

7
 

 (A) x  – 1   (B) x  1 

 (C) x  – 1  (D) None of these 
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Sol. [B] 

 log4 (2x2 + x + 1) – log2 (2x – 1)  – tan 
4

7
 

  log2
2
 (2x2 + x + 1) – log2 (2x – 1)  1  

  tan
4

7
= – 1) 

  log2 
1x2

1xx2 2




 1 

 
1x2

1xx2 2




 2  1xx2 2   2(2x – 1)  

 2x
2
 + x + 1  16x

2
 – 16x + 4 

  14 x
2
 – 17 x + 3  0 

  14 x
2
 – 14 x – 3x + 3  0 

  (x – 1) (14 x – 3)  0 

 x  1 or x  3/14 

 = x  1 
 

Q.13 implies5x
xlog

5  - 

 (A)  x  (0, ) (B) x  (0, 1/5)  (5, ) 

 (C) x  (1, ) (D) x  (1, 2) 

Sol. [B] 

 5x
xlog

5   

 taking log5 both sides 

  log5 x log5 x > 1  

  (log5 x)
2
 – 1 > 0 

  (log5 x–1) (log5 x + 1) > 0 

  log5 x < – 1 & log5 x > 1 ( x > 0) 

  x < 5
–1

 & x > 5 

  x  (0,  1/5)  (5, ) 
 

Q.14 Set of values of x satisfying the inequality 

 
22

2

)6x3()1xx(

)7x)(5x2()3x(




  0 is [a, b)  (b, c] 

then 2a + b + c is equal to 

 (A) 0 (B) 2 (C) 5 (D) 7  

Sol.[A] x
2
 + x + 1 > 0; 3x + 6  0 

 x  –2 

 Put (x –3) = 0  x = 3 

 so the inequality becomes (2x + 5)(x – 7)  0 

  x  







 7,

2

5
 

 but x  –2 so x  







 2,

2

5
   7,2  

 a = –
2

5
, b = 2, c = 7 

 2a + b + c = 0
 

Q.15 Number of integral values of x satisfying the 

inequality 

2x10x6

4

3










< 

64

27
 is 

 (A) 6 (B) 7 (C) 8 (D) Infinite 

Sol.[B] 

2x–10x6

4

3










 < 

3

4

3








 

  6x + 10 – x
2
 > 3  x

2
 – 6x – 7 < 0 

  (x + 1) (x – 7) < 0  x  (– 1, 7)   

  7 solution. 
 

 

Question 

based on Characteristics and Mantissa 
 

 
 

Q.16 Number of ciphers after decimal before a 

significant figure comes in 

100

3

5










is- 

 (A) 21  (B) 22 

 (C) 23  (D) None of these 

Sol.[B] N = 

100

3

5










log10N = –100(log 5 – log 3) 

 = –100(1 –0.3010 – 0.4771) 

 = –100(0.2219) = –22.19 = –23 + 0.81 

 characteristic = –23 

  number of ciphers after decimal (22) 
 

Q. 17 If log10 3 = 0.477, the no. of digits in 3
40

 is 

 (A) 18 (B) 19 (C) 20 (D) 21 

Sol. [C] 

 Let z = 3
40

 

  log10 z = log10 3
40

 

  log10 z = 40 log10 3 

 = 40 × 0.477    [log103=0.477 given] 

 = 19.08 

  number of digits in z is = 19 + 1 = 20 

 

Question 

based on Modulus function 
 

 

Q.18 If x1 and x2 are two solutions of the equation  

log3 |2x – 7| = 1 where x1 < x2, then the number 

of integer(s) between x1 and x2 is/are- 

 (A) 2 (B) 3 (C) 4 (D) 5 

Sol.[A] log3|2x – 7| = 1 

  |2x – 7| = 3 
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  2x – 7 = ± 3 

  2x = 4 and 2x = 10 

  x = 2 and x = 5 

  x1= 2, x2 = 5 

 Integers between 2 and 5 are 2  
 

Q.19 If |x – 1| + |x – 2| + |x – 3|  6 then. 

 (A) 0  x  4 (B) x  – 2 or x  4 

 (C) x  0 or x  4  (D) None of these 

Sol. [C] 

 | x – 1 | + | x – 2 | + | x – 3 |  6 

  if x < 1, the inequation becomes 

 –  (x – 1) – (x – 2) – (x – 3)  6 

or – 3 x + 6  6 

 x  0 

 x is such that x < 1 and x  0  x  0 

If 1  x < 2, the inequation becomes 

 (x – 1) + (x – 2) – (x – 3)  6 

or – x + 4  6,   x  – 2 

 No such values satisfy 1  x  2 

If 2  x  3, the inequation becomes 

 (x – 1) + (x – 2) – (x – 3)  6 

 or x  6, no such values satisfy 2  x < 3 

 If x  3, the inequation becomes 

 (x – 1) + (x – 2) + (x – 3)  6 

 or 3x – 6  6 or 3 x 12 

  x  4 which satisfy x   3 

  The values of x satisfy x  0 or x  4 

  required solution is x  0 or x  4 
 

Q.20 The set of real values of x satisfying ||x – 1| – 1|  1 

is- 

 (A) [–1, 3]   (B) [0, 2]  

 (C) [–1, 1]  (D) None of these 

Sol. [A] 

 ||x – 1| – 1|  1 

  – 1  |x – 1| – 1  1 

  0  |x – 1|  2 

 |x – 1|   2 

  – 2  x – 1  2 

  x [–1, 3] 
 

Q.21 The solution of the inequation  

 log0.1 


















|1x|

1x
log

2

2  < 0 lies in the interval - 

 (A) (1, )  (B) (–, 1)  

 (C) [1, )  (D) None of these 

Sol. [A] 

 log2 
|1x|

1x2




> 1 

  
|1x|

1x2




 > 2 for log defined here x > 1 

  
|1x|

|1x|21x2




 > 0  x > 1  

  x
2
 + 2x – 1 > 0  (1, )  

      x > 0.41  
 

 

Question 

based on Miscellaneous points 
 

 

Q.22 Which is greater - 

 (i) log23 or log1/25  

 (ii) log711 or log85  

 (iii) log45 or log1/1625  

 (iv) log23 or log311 

 (v) log1/31/2 or log1/21/3 

 (vi) log35 or log1725 

Sol. (i) log23 > 1;  log1/25 = – log2 5 < 0 

 (ii) log711 > 1; log85 < 1 

 (iii) log45 > 1; log1/1625 = – log45 < 0 

 (iv) 2 > log23 > 1; log311 > 2 

 (v) log1/3
2

1
 = log32 < 1;log1/2

3

1
 = log23 > 1 

 (vi) log35, log1725 = 2

)17(
)5(log 2  = 5log

17
 

          
3log

5log
 > 

17log

5log
 

 

Q.23 log27 is 

 (A) an integer  

 (B) a rational number 

 (C) an irrational number  

 (D) a prime number 

Sol.[C] log27 is an irrational number. 
 

Q.24 Which is the correct order for a given number 

 in increasing order: 

 (A) log2, log3, loge, log10 

 (B) log10, log3, loge, log2 

 (C) log10, log2, loge, log3 

 (D) log3, loge, log2, log10 

 Sol.[B] Clearly increating order is  

  log10, log3, loge, log2
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EXERCISE # 2

     Only single correct answer type 

questions 
Part-A 

 

Q.1 If log16x = 
4

3
 and logy 0.125 = –3, then the 

value of log0.25 








y

x
 is- 

 (A) 1  (B) –1  

 (C) 2  (D) 4 

Sol.[B] log16x = 
4

3
, logy(0.125) = – 3 

  x = 8, y = 2 

  log0.25 








y

x
 = log0.25 









2

8
 = log0.25 (4) 

 = – log0.25 (0.25) = – 1 

Q.2 Let x1 = 97, x2 =
1x

2
, x3 =

2x

3
, x4 =

3x

4
, …….,  

x8 =
7x

8
 then 

23
log  

















8

1i

i 60x = 

 (A) 
2

3
 (B) 4 (C) 6 (D) 

2

5
 

Sol.[B] x1 = 97, x2 = 
1x

2
, x3 = 

2x

3
, ……. x8 = 

7x

8
 

  


8

1i

ix  = x1.x2.x3.x4.x5.x6.x7.x8 

 = x1. 
1x

2
.x3. 

3x

4
.x5. 

5x

6
.x7. 

7x

8
 

 = 2.4.6.8 = 384 

  
23

log  

















8

1i

i 60–x   

 = 
2

1

18

log  (384 – 60) = 2log18324 

 = 2log1818
2
 = 4 

 

Q.3 If 2 logax = logb x + logcx where a, b, c > 0 and  

 1 then which of the following holds- 

 (A) c
2
 = alogc)bc(  (B) a = bc (logcb) 

 (C) b
2
 = alogc)bc(  (D) a

2
 = bc 

Sol.[C]  2logax = logbx + logcx 

  
alog

2
= 

blog

1
+ 

clog

1
  

alog

2
= 

clogblog

bclog
 

  2 log b = 
clog

alog
.logbc  logb

2
 = logca logbc 

  b
2
 = alogc)bc(  

 

Q.4 If log8 = , log = –1 and log1/4 = –1 then 

)4(log 22

5

1
1














is equal to- 

 (A) 5   (B) 5   

 (C) 25  (D) 625 

Sol.[D] log8 = , log = 1, log1/4  = – 1 

   = 4,  = 
4

1
,  = – 

2

3
 

  

)y4(log 22

5

1
1














 

 = 
)916(log

55


 = 
2

2/15
5log

5  = 5
4
 = 625 

 

Q.5 The equation, log2(2x
2
) + log2x. )1x(loglog 2xx

 + 

2

1 2
4log (x

4
) + )x(loglog3 22/12

 =1 has 

 (A) exactly one real solution 

 (B) two real solutions 

 (C) 3 real solutions 

 (D) no solution 

Sol.[D] Given equation can be written as  

 log2x (log2
2
 x + 3 log2 x + 3) = 0 

  log2x = 0  x = 1 

 and log2
2
 x + 3 log2x + 3 = 0  imaginary sol.  

 But x = 1 does not satisfy the given equation so 

equation has no solution. 
 
 

     One or more than one correct 

answer type questions 
Part-B 

 

Q.6 Which of the following when simplified, 

vanishes? 
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 (A) 
2log

1

3

+ 
4log

2

9

–
8log

3

27

 

 (B) log2 








3

2
+ log4 









4

9
  

 (C) – log8 log4 log216 

 (D) log10 cot 1° + log10cot 2° + log10 cot 3° + 

……+ log10 cot 89° 

Sol.[A,B,C,D] 

 (A) log23 + 2 22
log  3

2
 – 32

log3  3
3
 

   log23 + 2log23 – 3 log23 = 0 correct 

 (B) log2 








3

2
 – 22

log  

2

3

2








 = 0 correct 

 (C) – log8 log4 
4

2 2log  – log8 4log 4  

 = – log81 = 0 correct. 

 (D) log10 cot 1º + log10 cot 2º +.…+ log10 cot 89º  

                                                          + ……. + log10 

tan1º 

  log10cot1º + log10 cot2º + …….. + log10   

cot45º + log10 tan44º + ………. + log10 tan1º 

  log10(cot 1º. tan1º) + ……… + log10 cot 45º 

 = log101 = 0 correct 

  option A, B, C, D are correct. 
 

Q.7 The number N = 
2

3

3

)2log1(

2log21




+ 2log 2

6  when 

simplified reduces to- 

 (A) a prime number  

 (B) an irrational number 

 (C) a real which is less then log3 

 (D) a real which is greater than log76 

Sol.[C,D] 

 N = 
2

3

3

)2log1(

2log21




 + 2log2

6  

 = 
2log1

1

3
 + 

)2log1(

2log

3

3


 + 2log2

6  

 = 
6log

1

3

 + 
6log

2log
2
3

3  + 2log2
6  

 = log63 + log62 (log63 + log62) 

 = log63 + log62 = log66 = 1 

 Clearly log7 6 < N < log3 

  option C, D are correct. 
 

Q.8 Which of the following numbers are positive? 

 (A) 








2

1
log 2

3log
  (B) 

3/2

2
3

2
log











 

 (C) log10log109  (D) log10sin 125³ 

Sol.[A,B] 

 (A) 2log3
log  









2

1
 is +ve  log32 < 1 

 (B) log2

3/2

2

3








 = 

3

2
 log2

2

3
 is +ve 

 (C) log10log109 is – ve 

 (D) log10 sin 125
3
 is –ve 

  option A, B are correct. 

 

Q.9 Which of the following are correct? 

 (A) log319. log1/73. log41/7 > 2 

 (B) log5(1/23) lies between –2 and –1 

 (C) if m = 7log44 and n = 

73log2

9

1










then n =m

4
 

 (D) 
5

log sin 






 

5
. 5log

5
sin


 

     simplifies to an irrational number 

Sol.[A,B,C] 

 (A) log319. log1/73. log41/7 

 = 
3log

19log

7

1
log

3log
.

4log

7

1
log

 

 = log419 > 2 

 (B) log5(23)
–1

 = – log523 

  log523 lies between 1 and 2 

  – 2 < – log5 23 < – 1 

 (C) m = 7log44 , n = 
7log2 39  

  m = 7, n = 7
4
 

  n = m
4
 

 (D) 2log5sin 
5


. 

5
sin

log2   5 

  4 
5log

5
sinlog



.

5
sinlog

5log


= 4 rational 

  A, B, C are correct. 
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Q.10 The solution set of the system of equations, 

 log12x 












 ylog

2log

1
2

x

= log2x and  

log2 x (log3(x + y)) = 3 log3x is 

 (A) x = 6; y = 2 (B) x = 4, y = 3 

 (C) x = 2; y = 6 (D) x = 3; y = 4 

Sol.[A,C] 

 Given equations can be written as  

 log2xy = log212  xy = 12 

 and log3(x + y) = log32
3
  x + y = 8  

 Solvign we get 

 x = 2, y = 6 and x= 6, y = 2 

  option A, C are correct. 

Q.11 If x1 and x2 are the solution of the equation 

 
xlog

3

2
xlog3 3

x


= 100 3 10 then 

 (A) x1x2 = 1  (B) x1. x2 = x1 + x2 

 (C) 
2xlog . x1 = –1  (D) log (x1. x2) = 0 

Sol.[A,C,D] 

 
xlog

3

2
–xlog3 10

3
10

x  = 3

7

10  

  







xlog

3

2
–xlog3 10

3
10  log10x = 

3

7
 

   2–xlog9 2
10  xlog 2

10 = 7 

 Solving we get 

 2
10log  x =  1 

  x1 = 10, x2 =
10

1
 

  x1.x2 = 1, 
2xlog  x1 = – 1, log (x1.x2) = 0 

  A, C, D are correct.  
 

Q.12 The solutions of the equation  

 
22 xlog)x(log|1x|  = |x –1|

3
, where base of 

logarithm is 10 are- 

 (A) x = 2 (B) x = 
10

1
 

 (C) x = 1000 (D) x = 100 

Sol.[A,B,C] 

 (log x)
2
 – 2 log x = 3 

  (log x)
2
 – 2 log x – 3 = 0 

  (log x – 3) (log x + 1) = 0 

  log x = 3, log x = – 1 

  x = 1000, x = 
10

1
 

 and x = 2 equation is   

 Satisfy so x = 2 is correct  Option A, B , C 

are correct. 
 

Q.13 The in-equation (logx2)(log2x2) (log24x) > 1  

 (A) has a meaning for all x 

 (B) has a meaning if x > 2 

 (C) is satisfied in  






 

2

1
,2 2  

  (D) is satisfied in (1, 22  ) 

Sol.     [B,C,D] 

 (logx2)(log2x2) (log24x) > 1 

 logx2 is defined for x > 0 and x  3 

 log2x2 is defined for x > 0 and x  
2

1
 

 log24x is defined for x > 0 

 so domain of (logx2)(log2x2) (log24x) is x > 0 

 and x  1 also x  
2

1
 

 so choice (A) is ruled out. 

 Since x > 2 is subset of domain of the 

inequation is meaningful if x > 2 

 The given expressions is  

 1
)xlog1(xlog

xlog2

22

2 



 

 put log2x = t 

 
)t1(t

t2




> 1 

 If numerator & denominator > 0 

  t
2
 + t – t – 2 < 0 

  – 2 < t < 2  

  22 < x < 22  
 

Q.14 The solution set of 

   
x

1x 
+ | x + 1 | = 

|x|

)1x( 2
 is  

 (A) {x | x  0}  

 (B) {x | x > 0} {–1}  

 (C) {–1, 1} 

 (D) {x | x  1 or x  – 1} 
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Sol. [B] 

 
x

1x 
+ | x + 1 | = 

|x|

)1x( 2
  

  
x

1x 
+ | x + 1 | = 

|x|

)1x( 2
 

  | x + 1 | 










 


|x|

|1x|
1

|x|

1 2

= 0 

  |x + 1| = 0 or 1 + | x | – |x + 1| = 0 

  x = – 1: If x < – 1, 1 + | x |  – |x + 1| = 0 

  1 – x + x + 1 = 0  2 = 0  

          (Not possible, Rejected) 

 if – 1  x < 0, 1+ | x | – |x + 1| = 0 

  1– x – (x + 1) = 0 

  x = 0 (not possible) 

 if x  0, 1 + x – (x + 1) = 0 0 = 0 

  x can have any value in the interval 

  x = – 1, x > 0     ( x  0) 

 {x | x > 0}  {– 1} 

 

Q.15 log| sin x | (x
2 – 8x + 23) > 

|xsin|log

3

2

 - 

  (A) 3 < x < , < x <
2

3
, 

2

3
 < x < 5  

  (B) 3 < x < , < x <
2


, 

2


 < x < 5 

 (C) 3 < x < 
2

5
, 

2

5
 < x <

2


, 

2


< x < 5  

 (D) None of these 

Sol. [A] 

 log| sin x | (x
2 – 8x + 23) > 

|xsin|log

3

2

 

 
|xsin|log

)23x8x(log

2

2
2 

 > 
|xsin|log

3

2

 

  log2 (x
2
 – 8x + 23) < 3      ( log2 |sin x| < 0)  

  x
2
 – 8 x + 23 < 2

3
 (= 8) 

  x
2
 – 8 x + 15 < 0 

  ( x – 5) (x – 3) < 0 

  3< x < 5 

 For log defined |sin x|  0 

   x  {n , n  I} 

 and  x  {(2k + 1) 
2


, k  I} 

 for x  (3, 5) ; 

  x  , 
2

3
,

2


 

 Hence x  (3, )  (, 
2

3
)  (

2

3
, 5) 

 i.e. 3 < x < ,  < x < 
2

3
, 

2

3
 < x < 5. 

     Assertion-Reason type questions Part-C 
 

The following questions 16 to 19 consists of two 

statements each, printed as Statement (1) and 

Statement (2). While answering these questions you 

are to choose any one of the following four 

responses.  

(A)  If both Statement (1) and Statement (2)  are true  

and the Statement (2)  is correct explanation of 

the Statement (1). 

(B)  If both Statement (1) and Statement (2) are true    

but Statement (2) is not correct explanation of 

the Statement (1). 

(C)  If Statement (1) is true but the Statement (2) is 

false. 

(D)   If Statement (1) is false but Statement (2) is true 
 

Q.16 Statement (1) : The equation 

 (log x)2 – log x3 + 2 = 0 has only one solution. 

 Statement (2) : log x2 = 2 log x if x > 0.  

Sol. [D] 

 log x occurs in the equation x > 0 

 (log x)
2
 – 3 log x + 2 = 0 

 (log x – 1) (log x – 2) = 0 

  log x = 1, log x = 2  

 x = 10 , 100 

  The equation has two solutions 

Q.17 Statement (1) :The equation t. 2x + 2–x = 5 has 

a unique solution for two values of t. 

 Statement (2) :  Sum of a positive number and 

its reciprocal is not less than 2. 

Sol. [B] 

 t. 2
x
 + 2

–x
 = 5 

 If t = 0 then 2
–x

 = 5 

  x = – log25 

  equation has a unique solution. 

 If t  0 then put 2
x
 = y 

t y + 
y

1
 = 5 
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y = 
2

t4255 
 

This will have unique solution if t = 
4

25
 

and the solution will be 5/2 which is  

> 0 ( y > 0) 

Hence for t = 0 and t = 
4

25
the system has a 

unique solution. 
 

Q.18 Statement- (1) : 

 If 5log )x(log5
= 2, then x = 55  

 Statement (2) : logxa = b, if a > 0, then x = a
1/b

. 

Sol.[A] 25log xlog5
  (log5x)

2
 = 5 

 log5x = 5    x = 55  
 

Q.19 Statement- (1) : 

 The equation  

 )x5(log 2

|x|2

1 



= )x15(log
)x3( 2 


 has no 

 solution. 

Statement (2) : log1/ba = –logb a and if number 

and base both are greater then unity then the 

number is positive 

Sol.[B] – log2 + |x| (5 + x
2
) = )x15(log 2x3




 

 If a number and base are both greater than unity 

then the logarithm value is > 0) 

 2 + |x| > 1, 3 + x
2
 > 1, 5 + x

2
 > 1, 15 + x  > 1 

 hence log2+|x|(5 + x
2
) > 0 & )x15(log 2x3




> 0 

 –log2+|x|(5 + x
2
) < 0 

 LHS < 0 

 RHS > 0  hence no solution 
 

     Column Matching type questions Part-D  

Q.20 Match the column for values of x which satisfy 

the equation in Column 1 

  Column-1  Column-2 

(A) 
2

1

)21x(log

)3x(log
2

10

10 



  (P) 5 

(B)  x
log x + 4

 = 32, where  (Q) 100 

  base of logarithm is 2 

(C) 5
logx

 – 3
log x– 1

 = 3
log x + 1  

(R)
 
2

 

–5
log x –1

 where the base 

of logarithm is 10 

(D)    9
1+log x

 – 3
1+logx

 – 210 = 0;  (S) 1/32 

  where base of log is 3  

Sol. A  P ; B  R, S ; C  Q ; D  P    

  (A)  (x – 3)
2
 = x

2
 – 21 

   –6x + 9 = – 21  x = 5 

  (B) (log2x + 4) log2x = 5 

   (log2x)
2
 + 4log2x – 5 = 0 

   (log2x + 5) (log2x – 1) = 0 

   log2x = – 5, log2x = 1  x = 
32

1
, x = 2 

  (C) Solving we get 

  xlog105  = 
18

50
 xlog103  

   log10x log105 = log10 
18

50
 + log10 x log103 

   log10x 








3

5
log10  = log10 

9

25
 

   log10x = log5/3 

2

3

5








   x = 100 

  (D)  9.3
2logx

 – 3.3
logx

 – 210 = 0 

  3x
2
 – x – 70 = 0 (wehre 

xlog33  = x) 

   (3x + 14) (x – 5) = 0  x = 5, x = – 
3

14
 

   x = 5 (x = 
3

14–
 not possible) 

Q.21 Column-1  Column-2 
 

 (A) If 3
x
 and 7

1/x
 are two  (P) 4 

  distinct prime number  

   x  R then number of x 

  so that 3
x
 + 7

1/x
 = 10 is/are 

(B)  If N be the number of  (Q) 2 

  solution and S be the sum 

  of all roots of the equation 

  |x
2
 – x – 6| = x + 2, then 

  N + S equals  
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(C) The value of   (R) 1 

            4 













2
3

2
6

2

6

)6(log

1
)2(log

6log

3log2
 is 

(D)  The number of values  (S) 7 

  of x satisfying 

  
5log)3x(log

327
3


= 50 is/are   

Sol. A  Q, B  S, C  P, D  R

 (A)  

 (B)  |x
2
 – x – 6| = x + 2 

 |(x + 2)(x – 3)| = x + 2 

 case 1 : x  3 

 (x + 2) (x – 3) = (x + 2) 

  x = 4 

 case 2 : –2  x < 3 

 6 + x – x
2
 = x + 2 

 x
2
 = 4   x = ± 2 

 case 3 : x < –2 

 (x + 2)(x – 3) = x + 2;  x = 4 (wrong) 

 x = 4, –2, 2  

 S = 4;  N = 3; S + N = 7 

 (C) 4[2 log63 log62 + (log62)
2
 + (log63)

2
] 

  = 4[((log62) + (log63))
2
 ] 

  = 4(log66)
2
 = 4 

 (D)  
)3x(log273


 × 

5log
33  = 50 

  
)3x(log

3

1
3

3


 × 
5log2 33 = 50 

  (x –3)
1/3

 × 25 = 50  

 (x – 3)
1/3

 = 2 

  x – 3 = 8 

 

     
 Fill in the blanks type questions 

 

Q.22 If 
c–b

xlog
= 

a–c

ylog
= 

b–a

zlog
  

  Then answer the following  

(i) xyz = ............ 

(ii) x
a
y

b
z

c
 = ............ 

Sol.    (i) x = e
k(b – c)

, y = e
k(c – a)

, z = e
k(a – b)

 

   xyz = e° = 1 

 (ii) x
a 
y

b 
z

c
 = e° = 1 

 

Q.23 If ]11xlog6–)x[(log 2
2

2x   = 64 then  

  x equal to ....................  

Sol. [(log2x)
2
 – 6 log2x + 11]log2x = 6 

  Put log2x = t we get 

  t
3
 – 6t

2
 + 11t – 6 = 0  (t – 1) (t – 2) (t – 3) = 0 

  t = 1, 2, 3  log2x = 1, 2, 3  x = 2, 4, 8 

 

Q.24 If x + log10(2x +1) = log106 + x log105  

then the value of x is................... 

Sol. (2
x
 + 1) 10

x
 = 6.5

x
 

 (2
x
)

2
 + 2

x
 – 6 = 0 put 2

x
 = t 

 t
2
 + t – 6 = 0  t = 2, – 3 (rejected) 

  2
x
 = 2  x = 1 

 

 

 

 

 



 

     11 

Edubull 

 EXERCISE # 3

     Subjective Type Questions Part-A 
 

Q.1  Compute the following : 

  (i) 3

10

5log

1

1.0log

1
5 7


  

  (ii) log0.75 log2 
2

125.0


 

  (iii) 
7log

2log1

5/1

7

5
49

1 










 

Sol. (i) 
3/1

7
5

log

1

1
5 








     3/132  = 2 

 (ii) log0.75 log2
2/1)125.0(   

   log0.75 log2 (0.125)
–1/4 

  
 log0.75 log2 (0.5)

–3/4 

  
 log0.75 (–3/4) (–1) 

   log0.75 0.75 = 1 

 (iii) 7
–2

.7
–2log

7
2
 + 5

log
5
7
 

   49
–1

 × 2
–2

 + 7 

  
 

196

1
 + 7  7 + 

196

1
 

 

Q.2  Simplify the following: 

  (i) 










2

1
log

5

1

5  + 
2

log
37

4


  

    + 

2

1
log

21210

1


 

 (ii) log1/3 4 3 3/41 27.9.729   

 (iii)
5log37  +  

7log53  - 
7log35  - 

3log57  

  (iv) 
)23(log6)63(log5

8244


 

Sol. (i) 

1
15

2log
5




+ 2/12
log

)37(

4


 

   + 12
log 

)2210(

1


 

 = 
2log 55 +

2log24 –2log2 ( 7 + 3 ) + log2 (10 + 2 21) 

 =  2 + 4 – log2 ( 7 + 3 )
2
 + log2 ( 7 + 3 )

2  
=  6 Ans. 

 (ii) log1/3
  

 

4/1
3/1

3/4

2/1

27

1

9

1
729






























  

  log1/3  
4/1

42

1
.2

3

1

9

1
27 
















  

 log1/3 

4/1

439

1
27 










   

 = log1/3   4/13/43/2 3.327   

  4/1

3
3log 1   = 

4

1
  

(iii) 3log7log7log5log 5353 7537   

 = 
3log7log3log7log 5353 7575   

 = 0 
 

(iv) 
)23(log6)63(log5 322/524


 

 = )23(log2)63(log2 224
  

 =
2

2

2
)23(

)63(
log

4 



= 
3log24  

   
2

22 3log3log2
22   = 9 

 

Q.3  Find the value of 49A + 5B where  

A = 1– log72 & B = – log54
 

Sol.  49
A
 + 5

B
 

 49
1 – log

7
2
 + 5 

– log
5
4 

 
 49. 49

 – log
7
2 
+ 

1
5 4log

5


 49.
2

7 2log
7



+ 4
–1

 

  49. 
4

1
+

4

1
 = 

2

25
Ans. 

 

Q.4  Solve for x: 

  (i)  log10 (x2 – 12x + 36) = 2 

  (ii)  91+log x – 3 1 + log x – 210 = 0 ; 

       where base of log is 3. 

Sol. (i) log10 (x
2
 – 12 x + 36) = 2 

  x
2
 – 12 x + 36 = 100 

  x
2
 – 16 x + 4 x – 64 = 0 

  (x – 16) (x + 4) = 0 
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  x = – 4, 16 Ans. 

 (ii) 02103.39.9
xlogxlog 33   

 = 
xlog2 33.9 – 3 x – 210 = 0 

  9x
2
 – 3x – 210 = 0 

  3x
2
 – x – 70 = 0 

  (x – 5) (3x – 14) = 0 

  x = 5 Ans. 

 

Q.5  Solve for x : 

  logx+1 (x
2
 + x –6)

2
 = 4 

Sol. (x + 1)
4
 = (x

2
 + x – 6)

2
 

 (x + 1)
2
 = ± (x

2
 + x – 6) 

 x
2
 + 2x + 1 = x

2
 + x – 6 

  x = –7 

 or 

 x
2
 + 2x + 1 = –x

2
 – x + 6 

  2x
2
 + 3x – 5 = 0 

  2x
2
 + 5x – 2x – 5 = 0 

  2x(x – 1) + 5(x – 1) = 0 

  x = –
2

5
, 1 

   x = 1 (x + 1 > 0) 

Q.6 Solve 









 10

x
log

5log.alog.xlog
10

a10a 3a
5

6
 

 = 
2logxlog 41009


 

Sol.  logax log10a = log10x 

  log10 








10

x
 = log10x – 1 

 log100x = 
2

1
log10x 

 and log42 = 
2

1
 log22 = 

2

1
 

 None the equation can be written as – 

 
5

6
 

5logxlog a10a – 
1xlog103


 = 2

1
xlog

2

1
10

9


 

 or 
5

6 xlog
5log 10

aa 






  = 
xlog

103 .3
–1

 + 3.3
xlog

10  

 or 
5

6
.

xlog
105  = 

xlog
103 








 3

3

1
 = 

xlog
103.

3

10
 

 or 
25

1 xlog
105  = 

23

1 xlog
103  

 or 
 2xlog105


 = 

 2xlog103


 

 since base are different so it is true  

 log10x – 2 = 0 

 log10x = 2,  x = 10
2
 = 100 Ans. 

 

Q.7 Find x satisfying the equation  

log2 









x

4
1 +log2 












4x

4
1  

=2log2 










1

1x

2
 

Sol.           L.H.S.  

log
2
 







 

x

4x
 + log

2
 









 4x

x
 

= log
2
 







 

x

4x
 + log

2
 







 

x

4x
 

= 2 log
2
 







 

x

4x
 …(1) 

R.H.S. 

2 log
2
 

1x

x3




  …(2) 

from (1) & (2) 

x

4x 
 = 

1x

x3




 or 

x3

1x




 

 x
2
 = 2 or x

2
 = 6 

     x = ± 2 , ± 6  

for log defined x  – 2 , – 6  

 x = 2 , 6 Ans.     

 

Q.8 If 4
A
 + 9

B
 = 10

C
, where A = log164, B = log3 9 

and C = logx83 then find x. 

Sol. 4
A
 + 9

B
 = 10

C
 where A = log164, B = log39,  

C = logx83. 

  83log9log4log x316 1094   

 = 4
1/2

 + 9
2
 = 10logx83  

 = 83
1
 = 10logx83  

 = logx10 = 1 

  x = 10  
 

Q.9  Solve the following inequalities 
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  (i) .2
xlog1

1

xlog1

1






 

  (ii) 
 )2x/()1x(log

1

4 
 < 

)3x(log

1

4 
 

Sol.  (i) .2
xlog1

1

xlog1

1






 

  
xlog1

xlog1xlog1

2


 > 2 

 
xlog1

1

2
 > 1 1 – log

2
 x < 1 

– log
2
 x < 0 x < 1 

(1) 1 + log x  0 log x  – 1  

x  10
–1


 
x  1/10  0.1    

(2) 1 + log x > 0x > 0.1 

(3) 1 – log x  0 log x  1 x  10 

(4) 1 – log x > 0log x < 1 x < 10
 

x (0.1, 1)  (1, 10 ) Ans. 
 

Q.10 Solve the inequality 

 

2

1log
)1x(2

9x6x2




< – log2 (x + 1) 

Sol. 
)1x(2

)3x(
log

2

2 1




  + log2 (x + 1) < 0 

              log2
–1
 (x + 3)

2
– 2log 12 – 12

log  (x + 1) +log2 (x + 1)<  0 

            –2 log2 (x + 3) + 2log 2 + log2  (x +1) + log2 (x + 1) < 0 

  2 log2 ( x+ 1) – 2log2 ( x+ 3) + 1 < 0 

  log2 (x + 1)
2
 – log2 (x + 3)

2
 < – 1 

  log2 2

2

)3x(

)1x(




< –1   

9x6x

1x2x

2

2




 < 

2

1
 

  x
2
 – 2x – 7 < 0 

 
2

2842 
 = 2 ± 32 = (1 ± 8 ) 

 x > – 1, x > – 3 

 x > – 1 & x < 1 + 2 2  

 (–1, 1 + 2 2 ) 

Q.11  Solve the inequality 1xlog.x 10

xlog

1

10   

Sol. xlog.x 10
10logx  < 1   10. xlog10

< 1 

  xlog10
 < 

10

1
 for log defined x > 0 

 x < 10/110    0 < x < 10/110  

 0 < x < 1010  Ans. 
 

Q.12 

3

1log  (x – 1) +

3

1log   (x + 1)  

+
3

log  (5 – x) < 1 solve for x. 

Sol. 13
log  (x – 1)  + 13

log  (x + 1) + 2/13
log (5 – x) < 1 

  – log3(x – 1) – log3 (x + 1) + 2 log3 (5 – x) < 1 

  – [log3 (x – 1) + log3 (x + 1)] + log3 (5 – x)
2
 < 

1 

  – log3 (x
2
 – 1) + log3 (5 – x)

2
 < 1 

  log3 
1x

)x5(

2

2




 < 1   

1x

)x5(

2

2




 < 3 

  x
2
 + 5x – 14 > 0     x (x + 7) – 2 (x + 7)> 0 

 (x + 7) (x – 2) > 0    x > 2 & x < 5 

   x (2, 5)  
 

Q.13 Solve  
1xlog)x(log 3

10
2

10x


 > 1000 

Sol.  
3x

10
2

10 log)x(log
x

 + 1 > 1000 

 put log10 x = t and take log of both sides 

 t
2
 – 3t + 1 > logx 10

3
 = 

xlog

10log3
 = 

t

3
 

 or t
3
 – 3t

2
 + t – 3 > 0 

 or (t
2
 + 1) (t – 3) > 0  t > 3 

 or log10 x > 3  

 or x > 10
3
 = 1000 

  x  (1000, ) Ans. 
 

Q.14 If log102 = 0.3010, log103 = 0.4771. Find the 

number of integers in 

 (i)  5
200

  

 (ii)  6
15

 & 

 (iii) the number of zeros after the decimal in 3
–100 

Sol. (i) 5
200

 

 = 200 log10 5 = 200 log10
 

2

10
 = 200 [1 – log10 2] 
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    = 200 [1 – 0.3010] 

    = 139.8 

  No. of integers = 139 + 1  = 140 

 (ii) 6
15

 

 = 15 log 6 

 = 15 [log 2 + log 3] 

 = 15 [0.3010 + 0.4771]  

 = 11.8065 

  No. of integers = 11 + 1 = 12
 

 

Q.15 Solve the equations 

  (i)  | x – 4 | – | x + 4 | = 8 

 (ii)  | x – 3 | + | x + 2 | – | x – 4 | = 3  

 (iii)  8x2 + | – x | + 1 > 0 

Sol.  (i) (– , – 4]  (ii) – 6, 2  

 (iii) (– , ) 
 

Q.16  Solve 2| x + 1 | – 2x = |2x – 1| + 1 

Sol.  Case I : x 1 

2
–(x + 1)

 – 2
x
 = – (2

x
 – 1) + 1 

 2
–(x + 1)

 = 2
1
 – (x + 1) = 1 

x = – 2 

Case II : – 1 < x < 0 

2
x + 1

 – 2
x
 = 1 – 2

x
 + 1 

2
x + 1

 = 2
1
 x + 1 = 1  x = 0 

 x = 0 does not satisfy the condition,  

x = 0 is not a root 

Case III: x  0 

2
x + 1

 – 2
x
 = 2

x
 – 1 + 1 2

x + 1
 = 2.2

x
 

2
x + 1

 = 2
x + 1

 true for x  0 

x = – 2 & x 0 Ans. 
 

Q.17 Solve the following systems of equations: 

  (i)  
)yx(log

2/12


 = 
)yx(log

55


 

      log2 x + log2 y =  
2

1
 

  (ii)  log2 xy . log2 
y

x
 = – 3 

   5ylogxlog 2
2

2
2    

Sol. (i) 
)yx(log

122



 = 

)yx(log
55


 

   
yx

1


 = x – y 

   x
2
 – y

2
 = 0 

   x = ± y …(1) 

  log2 x + log2 y = 
2

1
 

   log2 xy = 
2

1
 

   xy = 2  

   y = 
x

2
 …(2) 

  from (1) & (2) x = ± 
x

2
 

  x
2
 = ± 2 ,  x = ± 2  

  ( x > y)  x = 2 , y = 1 Ans. 

  (ii) log2 xy . log2 
y

x
 = – 3 

     ylogxlog.ylogxlog 2222   = 3 

   3ylogxlog 2
2

2
2   …(1) 

         5ylogxlog 2
2

2
2   …(2) 

  (1) + (2)   

  2
2log2 x = 2 

   2
2log  x = 1,        

2log x = ± 1 

  






















4

1
,

2

1
),4,2(

4

1
,4y

2

1
,2x

 Ans. 

 

     Passage based objective questions Part-B 
 

Passage-1 (Q.18 to Q.20) 

 In comparison of two numbers, logarithm of 

smaller number is smaller, if base of the 

logarithm is greater than one. Logarithm of 

smaller number is larger, if base of logarithm is 

in between zero and one. For example log24 is 

smaller than log28 and log1/24 is larger than  

log1/2 8. 

 On the basis of the above information, 

answer the following questions: 
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Q.18 Identify the correct order: 

 (A) log26 < log38 < log36 < log46 

 (B) log26 > log38 > log36 > log46 

 (C) log3 8 > log26 > log36 > log46 

 (D) log38 > log46 > log36 > log26 

Sol. [B] log26 = 
2log

6log
; log36 = 

3log

6log
; log46 = 

4log

6log
 

 log 2 < log 3 < log 4 

 Hence, log26 > log36 > log46 

 also log38 > log36 

 also log26 > 2 and log38 < 2 

 so log26 > log38 

Q.19 log1/2040 is 

 (A) greater than one  

 (B) smaller than one 

 (C) greater than zero and smaller than one  

 (D) None of these 

Sol.[B] log1/2040 = – log20 40 < 0 
 

Q.20 log1/4 (x –1) < log1/4(3–x) is satisfied when 

 (A) x is greater than one 

 (B) x is greater than two and smaller than 3 

 (C) x is smaller than three 

 (D) insufficient information  

Sol.[B] x – 1 > 0  x > 1 

 3 – x > 0  x < 3 

 x – 1 > 3 – x 2x > 4 x > 2 

 Hence, x  (2, 3) 

 

Passage-2  (Q.21 to Q.23) 

  Let f(x) = 













 

16

x25 2log  












 

14

xx224 2

 

On the basis of above information, answer 

the following: 

Q.21 The values of x for which the  

 )x(f × 
16

x25
log

2

)5.8(sec2


> 0 

 (A) (–3, 3)  

 (B) (–1 – 11 , 3) 

 (C) (–3, – 1 + 11 )  

 (D) (–5 – 11 , –1 + 11 ) 

Sol.[C] 












 













  14

xx224
log

2

16

x25 2    

 × 












 

16

x25
log

2

)5.8(sec2  > 0 

 












 

16

x25
log

2

)5.8(sec2  > 0 

 sec
2
 8.5 > 1 

 hence 
16

x25 2
 > 1 

 x
2
 < 9  –3 < x < 3 

 also 












 













  14

xx224
log

2

16

x25 2  > 0 

 
14

xx224 2
 > 1 

 x
2
 + 2x – 10  < 0 

 x  (–1 – 11 , –1 + 11 ) 

 

 

–3 3 

–1– 11  –1+ 11   

 (–3, –1 + 11 ) 

 

Q.22 If 












 

16

x25 2

 (0, 1) then values of x for which 

f(x) > 1 will be 

 (A) (3, 4)  (B) (–5, –3) 

 (C) (3, 5)  (D) (–6, –3)  (3, 4) 

Sol. [A] 
14

)xx224(
log

2

16

x25 2




 > 1 

 0 < 
16

x25 2
 < 1 

 
14

xx224 2
 < 

16

x25 2
 

 192 – 16x – 8x
2
 < 175 – 7x

2
  

    x
2
 + 16x – 17 > 0 

 0 < 
16

x25 2
 < 1     x > 1, x < –17 ....(1) 
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 –1 < 
16

25x2 
 < 0 –16 < x

2
 – 25 < 0 

    9 < x
2
 < 25 

 
14

xx224 2
 > 0        x  (–5, –3)  (3, 5) 

...(2) 

    x
2
 + 2x – 24 < 0 

    (x + 6) (x – 4) < 0 

    –6 < x < 4        ....(3) 

 Solving (1), (2) & (3);    x  (3, 4)
 

Q.23 If 












 

16

x25 2

> 1 then values of x for which  

f(x) > 1 will be- 

 (A) (–3, 0) (B) (–3, 1) 

 (C) (–3, 2) (D) (–3, 3) 

Sol.[B] 
16

x25 2
 > 1 –3 < x < 3 

 
14

xx224 2
 > 

16

x25 2
   x

2
 + 16x – 17 < 0 

 –17 < x < 1 

 solving, x : (–3, 1) 
 

Passage-3   (Q.24 to Q.26) 
 

  Given that N = 900log497 ,  

  A = 3log2log4log4log 2222 4–432   

  D =  49log5   125log7   

  Then answer the following questions .  

 (using the values of N, A, D)  
 

Q.24 If Dlog A  = a , then the value of 12log6  is  

(in terms of a) 

 (A) 
a3

a31
  (B) 

a3

a21
 

 (C) 
a2

a21
 (D) 

a2

a31
 

Sol.[A] N = 
900log497 = 

900log
2

1
7

7  = 30 

 A = 3log2log4log4log 2222 4432   

     = 4 + 4log23  + 4 – 4log23  = 8 

 D = (log5 49) (log7125) =
5log

7log2
× 

7log

5log3
 = 6  

 logAD = a  log86 = a  
8log

6log
 = a 

 
2log3

3log2log 
 = a   

2log

3log
 = 3a – 1 

 log612 = 
6log

12log
  = 

3log2log

3log2log2




 = 

2log

3log
1

2log

3log
2





 

 
1–a31

1a32




 = 

a3

1a3 
 

 

Q.25 If the value obtained in the previous question is 

na

ma1
then choose the correct option. 

 (A) mlog N < Nlogm = Nlogn  

 (B) mlog N < Nlogn < Nlogm  

 (C) Nlog m < mlogN < Nlogn  

 (D) Nlogm < mlogN = Nlogn  

Sol.[A] m = n = 3 

 logNm = log303 

 logmN = log330 = lognN 
 

Q.26  The value of  

 |nmDAN|log

10

N
–A










– log52 is - 

 (A) 1 (B) 2 

 (C) 3 (D) 4  
Sol.[B] 2log|nmDAN|log 5

10

N
A












 

 log5(50) – log52 = log5 








2

50
 = 2
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 EXERCISE # 4 

     
 Old IIT-JEE questions  

 

Q.1  If log0.3 (x –1) < log0.09 (x –1), then x lies in the 

interval-   [IIT 1985] 

  (A) (2, ) (B) (1, 2) 

  (C) (–2, –1) (D) None of these 

Sol. [A] 

   log0.3(x –1) < )1x(log 2)3.0(
  

  for log to be defined 

  x – 1 > 0  x > 1 

   log0.3(x – 1) < 
2

1
 log0.3(x – 1) 

   log0.3(x – 1) < log0.3(x – 1)
1/2

 

   (x – 1) > (x – 1)
1/2

 

   (x – 1)
2
 > (x – 1) 

   (x – 1)
2
 – (x – 1) > 0 

   (x – 1) (x – 1 – 1) > 0 

   (x – 1) (x – 2) > 0 

   x < 1   or    x > 2 

   x > 2 

  x (2, ) 

 

Q.2 Solve for x the following equation: 

           log(2x+3)(6x
2
 + 23x +21)  

                             = 4 – log(3x+7)(4x
2
 + 12x + 9) 

    [IIT 1987] 

Sol. The given equation is  

      log(2x+3) (6x
2
 + 23x + 21) = 4 – log3x+7  

                         (4x
2
 + 12x + 9) 

  log(2x+3) (6x
2
 + 23x + 21) + log(3x+7)  

      (4x
2
 + 12x + 9) = 4 

  log(2x+3) (2x + 3) (3x + 7) + log(3x+7) (2x + 3)
2 
= 4 

  1+ log(2x+3) (3x + 7) + 2 log(3x+7) (2x + 3) = 4 

 [Using log ab = log a + log b and log a
n
 = n log a] 

  log(2x+3) (3x + 7) + 
)7x3(log

2

)3x2( 

 = 3  

                                            [Using 
a
a

b
a

log

1
log  ] 

 Let log(2x+3) (3x + 7) = y                            ..(1) 

   y + 
y

2
 = 3  

  y
2
 – 3y + 2 = 0 

  (y – 1) (y – 2) = 0  y = 1, 2 

 Substituting the values of y in (1), we get 

 log(2x+3) (3x + 7) = 1  and    log(2x+3) (3x + 7) = 2 

 3x + 7 = 2x + 3    and      3x + 7 = (2x + 3)
2
 

  x = – 4                 and      4x
2
 + 9x + 2 = 0 

  x = – 4                 and      (x + 2) (4x + 1) = 0 

  x = – 4                 and        x = – 2, x = –
4

1
 

 As logax is defined for x > 0 and a > 0 (a  1), 

the possible value of x should satisfy all of the 

following inequalities : 

        2x + 3 > 0     and      3x + 7 > 0 

 Also   2x + 3  1     and      3x + 7  1 

 Out of x = – 4, x = – 2 & x = – 
4

1
 only x = – 

4

1
 

satisfies the above inequalities. 

 So only solution is x = – 
4

1
.  

 

Q.3 Solve the following equations for x and y:  

 log100 |x + y| = 1/2, log10y – log10 | x | = log1004 

     [REE 1996] 

Sol. log100 |x + y| = 
2

1
 

  |x + y| = 100
1/2

 = 10 

 and log10
 
y – log10 | x |  = log1004 

  log10
 
 

|x|

y
 = 

2

1
log10

 
4 = log102 

  
|x|

y
 = 2  y = 2 | x | 

  | x + 2| x|| = 10 ( x > 0) 

  3x = 10  x = 10/3 

 x < 0 | x – 2 x | = 10 

 | – x | = 10 

 x = – 10 

 x = 
3

10
, y = 

3

20
 

 & x = – 10, y = 20 Ans. 

 

Q.4 Find the set of all solution of the equation 

 2|y|  – |2y–1 –1| = 2y –1 + 1    [IIT 1997] 

Sol. Case I : 

 y < 0   2
 – y

 – ( – (2
y – 1

 – 1)) = 2
y – 1

 + 1 

 2
– y

 + 2
y – 1

 – 1 = 2
y – 1

 + 1 

 2
–y

 = 2  y = – 1 

 y = – 1 which is true. 
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 Case II : 

 0 y < 1, 2 
y
 – ( – (2 

y – 1 
– 1)) = 2

y – 1
 + 1 

 2
y
 = 2  y = 1 which is not true.  0  y < 1. 

 Case III 

 y  1 

 2
y
 – (2

y – 1 
–1) = 2

y – 1
 + 1  

  2
y
 = 2.2

y – 1 
= 2

y 
for all y 1 

  y {– 1}  [1,  )  

 

Q.5  Find the no. of solution of  

  log4 (x – 1) = log2 (x – 3)  [IIT-2001] 

 (A) 3  (B) 1 

 (C) 2  (D) 0 

Sol. [B] 

  log4 (x – 1) = log2 (x – 3) 

  22
log ( x – 1) = log2 ( x – 3) 

 
2

1
log2 (x – 1) = log2 (x – 3) 

 log2  1x  = log2 ( x – 3) 

 For log defined x – 1 > 0 & x – 3 > 0 

                     x > 1 & x > 3 

  x > 3 

 1x   = x – 3 

 x – 1 = ( x – 3)
2 

 x
2
 – 7x + 10 = 0 

  (x – 2) (x – 5) 0 

 x = 2 & x = 5 

 x > 3     x = 2 (Rejected) 

                   x = 5 is the reqd. solu. 

  Number of solution is one. 
 

Q.6 The set of all real numbers x for which  

x2 – | x + 2 | + x > 0, is                [IITSc.-2002] 

 (A) (– , – 2)  (2, )  

(B) (– , – 2 )  ( 2 , ) 

 (C) (– , – 1)  (1, )  

(D) ( 2 , ) 

Sol. [B] 

 x2 – | x + 2 | + x > 0 

 if x + 2 > 0 

 x
2
 – (x + 2) + x > 0 

 x
2
 – x – 2 + x > 0 

  x
2
 – 2 > 0 

 x
2
 > 2 

 x > ± 2  

 If x + 2 < 0 

 x
2
 + x + 2 + x > 0 

 x
2
 + 2 x + 2 > 0 

 D < 0, no real roots 

  x (– , – 2 )  ( 2 , ) 

 

Q.7 Let (x0, y0) be the solution of the following 

equations   

  (2x)
n 2

 = (3y)
n 3

 

  3n x
 = 2n y

 

 Then x0 is    [IIT 2011] 

 (A) 
6

1
 (B) 

3

1
  (C) 

2

1
  (D) 6 

Sol.[C] (2x)
n 2

 = ( 3y)
n 3

  

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

 n 2 . n x – n 3 n y = (n 3)
2
 – (n 2)

2
  

.....(1) 

 3n x
 = 2n y

  

 n x . n 3 = ny . n 2 

 n y = n x 
2

3

n

n




  .....(2) 

 Solving (1) & (2) 

 n x = – n 2  x = 
2

1
 

Q.8 The value of  

     6 + 
















 ....
23

1
4

23

1
4

23

1
4

23

1
log

2

3  is  

     [IIT 2012] 

Sol. Let x = ...
23

1
4

23

1
4

23

1
4   

 x
2
 = 4 – 

23

1
 x 

 23 x
2
 + x – 12 2  = 0 

 x = 
26

212.23.411 
 

 x = 
26

171
 = 

23

8
 

 6 + log3/2 








9

4
= 6 + log3./2 

2

2

3










 = 6 – 2 = 4  
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EXERCISE # 5

Q.1 Solve log2 (x – 1) – 
2

log 3x     

  = log8 (x – a)3  + 2/1log  (x – 3) 

Sol. log2 (x – 1) – 2/12
log (x + 3)

1/2
 = 32

log (x – a)
3
 + 

12
log   (x – 3) 

 log2(x – 1) – log2(x + 3) = log2(x – a) – 

log2 (x – 3) 

 log2
3x

1x




 = log2 

3x

ax




 

 
3x

1x




 = 

3x

ax




 

 x
2
 – 4x + 3 = x

2
 + (3 – a) x – 3a 

 {(3 – a) + 4} x = 3 ( a + 1) 

 x = 
4a3

)1a(3




 = 

a7

)1a(3




 

 x = 
a7

3a3




 for a  (3, 7) Ans. 

and x = for a  (3, 7) Ans. 

 

Q.2 Solve for x,  

log3/4 log8 (x
2 + 7) + log1/2 log1/4 (x

2 +7)–1= – 2 

Sol. = log3/4 [(
3

1
log2 (x

2 + 7)] +  

  log1/2 [
2

1
log2 (x

2 +7)]= – 2 

 
( n

b
alog p = 

p

n
log b a) 

 22
log  (x

2
 + 7)

–1
 = 

2

1




log2 (x

2
 + 7) 

      Let log2 (x
2
 + 7) = t 

      x
2
 + 7 = 2

t
 

 = log3/4 (
3

1
 t) + log1/2 (

2

1
 t) = – 2 

 = 

4

3
log

t
3

1
log 









 + log1/2 
2

1
 + log1/2 t = – 2 

 = 
4log3log

3logtlog




 + log1/2 

2

1
+ log1/2 t = – 2 

 = 
2log23log

tlog


–

2log23log

3log


+1–

2log

tlog
= – 2 

  log t 
2log)2log23(log

2log23log2log




  

    = – 3 + 
2log23log

3log


 

 
2log)2log23(log

)3log2log3(tlog




 = 

2log23log

3log22log6




 

  log t = 2 log 2 = log 2
2
 = log 4 

  t = 4, x
2
 + 7 = 2

t
 = 2

4
 = 16  x

2
 = 9 

  x = ± 3 Ans. 
 

Q. 3  For a  0 determine all real roots of the 

equation x2 – 2a |x – a| – 3a2 = 0. 

Sol. x2 – 2a |x – a| – 3a2 = 0 

Case I :  

When x > a  (x – a) > 0 

x
2
 – 2a (x – a) – 3a

2
 = 0 x

2
 – 2ax – a

2
 = 0 

 x = a (1 ± 2 ) 

 x – a = ± a 2  

a  0 given, 

x – a = – a 2  = +ve 

Since x = a (1 – 2 ) satisfies the condition 

Case II : 

When x < a  i.e. x – a < 0 

x
2
 + 2a (x – a) – 3a

2
 = 0 x

2
 + 2ax – 5a

2
 = 0 

 x = a (-1 ± 6 ) 

x – a = a (–2 ± 6 ) = –ve 

a  0, x – a = (–2 + 6 ) 

 roots are x = a (1 – 2 ), a (–1 + 6 ) Ans.  

 

Q.4  Solve the following inequalities 

  (i) .1
3)39(log

1x
x

3





 

  (ii) log1/6 (x2 – 3x + 2) + 1 < 0. 

 (iii) 

1x

x3
2

log



 (x2 – 2.5x + 1)  0  

Sol. (i) .1
3)39(log

1x

x
3





 

 
3)39(log

1x

x
3 


 – 1 0 

 
3)39(log

3)39(log1x

x
3

x
3




 0 

  x + 2 – log3 (9 – 3
x
) 

(ii)  log1/6 (x2 – 3x + 2) + 1 < 0. 

   log1/6 (x2 – 3x + 2) < –1 

   x2 – 3x + 2 > (1/6)
–1 

  
x

2
 – 3x + 2 > 6    

   x2 – 3x – 4 > 0 

   (x – 4) (x + 1) > 0 
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 –  + – + +  

–1 4  
  x  (– –1)  (4, ) 

 

Q.5  Solve the equations 

  (i)  
3x10x3 2

3x


 = 1 

 (ii) log3
|5x|x

3|x4x|
2

2




   0 

Sol. (i) x = 2, 4, 1/3 

 (ii) 









3

2
,  








2,

2

1
 

Q.6 Let E =
acbcab

cba 222




  

(where a, b, c  R, ab + bc + ac  0), then -  

 (A) E  1 for all a, b, c 

 (B) E  1 if ab + bc + ac > 0 

 (C) E  –2 for all a, b, c 

 (D) E  –2 if ab + bc + ac < 0 

Sol. [B,D] 

 E = 
acbcab

cba 222




 

 (a + b + c)
2
 = a

2
 + b

2
 + c

2
 + 2 (ab + bc + ca) 

 a
2
 + b

2
 + c

2
 + 2 (ab + bc + ca) 0 

 E = 
acbcab

cba 222




  – 2  

 E – 2 if ab + bc + ca < 0 

  a
2
 + b

2
 + c

2
  ab + bc + ca 

 
acbcab

cba 222




  1 

 

Q.7  The equation || x – 1 | + a | = 4 can have real 

solutions for x if a belongs to the interval 

 (A) (–, 4)  (B) (–, –4)  

 (C) (4, +)  (D) [–4, 4] 

Sol. [A, B, D] 
 | | x – 1 | + a | = 4 

  | x – 1 | + a = ± 4 

  | x – 1 | = ± 4 – a   | x – 1 | = 4 – a     a  4 

  | x – 1 | = 4 – a  or| x – 1 | = – 4 – a  

       a (–, 4) 

 | x – 1 | = 4 – a  or  | x – 1 | =  – 4 – a 

 4 – a & – 4 – a should be positive 

 4 – a > 0  – 4 – a > 0 

 a < 4 ; a (– , 4) & 4 + a < 0, a < – 4  

        a (– , –4) 

 a (– , 4)  

 
 

Q.8 The system of equations |x| + |y| = 1,  

x2 + y2 = a2 will have-  

 (A) four solutions if a = 1 

 (B) two solutions if a = 1/2 

 (C) eight solutions if 
2

1
< a < 1 

 (D) All above 

Sol. [A,C] 
 |x| + |y| = 1 represents a square 

 x2 + y2 = a2 represents a circle 

 

 
(0, a) 

y 

(0, – a) 

 (a,0) x (–a,0) 

  

if a = 1, then No. of solutions is 4 

 
(0, 1) 

(0, – 1) 

 (1,0) (–1,0) 
 

If a = 
2

1
, then there is no solution 

 (0, 1) 

(0, –1) 

 (1,0) (–1,0) 

 0, 1/2  

(0,1/2)  

(0,–1/2)  

(–1/2,0)  

 

if 
2

1
 < a < 1. then there is 8 solutions 

 y 

x 
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ANSWER KEY 

EXERCISE # 1 

Qus. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Ans. B C C A A B D A B C A B B A B B C A C A

Qus. 21

Ans. A

 

22.    (i) log23  (ii) log711  (iii) log45  (iv) log311  (v) log1/21/3  (vi) log35      23. (C)     24. (B) 

 

EXERCISE # 2 

 

Qus. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Ans. B B C D D A,B,C,D C, D A,B A,B,C A,C A,C,D A,B,C B,C,D B A D B A B
 

 

20.     A  P ; B  R, S ;   C  Q ;  D  P 21.  A  Q ; B  S ;   C  P ;  D  R 

22.    (i)(ii) x = 2, 4, 8  

24.    1 

 

 EXERCISE # 3 

 

1. (i)  2   (ii)  1  (iii) 7 + 
196

1
    2.   (i) 6    (ii) – 1/4 (iii) 0 (iv) 9 

 

3.  25/2  4.  (i) 16  or  – 4  (ii) 5  
 

5.  x = 1   6.  x = 100   
 

7.  x = 2  or 6  8.    x = 10  
 

9. (i) (0.1, 1)  (1, 10)    (ii) (– 1, )  10.  (–1, 1 + 2 2 )    
 

11.  0 < x < 1010  12.  (2, 5)               13.  (1000, ) 14.  (i) 140   (ii) 12   (iii) 47  
 

15. (i) (–, – 4]    (ii) (–, )   (iii) –6, 2    16.   –2, [0, )   
 

17. (i) x = 2 , y = 1 (ii) x = 2, y = 4; x = 1/2, y = 1/4 18.   (B) 
 

19. (B) 20.   (B)  21.   (C) 
 

22.  (A) 23.   (B)  24.    (A) 
 

25.  (A) 26.   (B) 
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 EXERCISE # 4 

1.  (A)      2.     x = – 
4

1
  3.     (x, y) = 









3

20
,

3

10
, (–10, 20)  4.   y  {–1}  [1, ) 

5.  (B)  6.    (B)   7.  (C)  8.  4 
 

 EXERCISE # 5  
 

1.  












a7

3a3
for a  (3, 7),   for a   (3, 7)  2.  x = ±3 

 

3.  a(1 – 2  ), a (– 1 + 6 )      

 

4. (i) [log3 0.9, 2)   (ii) (–, –1)  (4, + ) (iii) 












 

2

53
,0 












 

2

53
,

2

5
  

 

5. (i) x = 2, 4, 1/3  (ii)  
















 2,

2

1

3

2
,   6. (B, D)  7. (A, B, D) 

 

8. (A, C)   

   

  

 

 

 


