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Introduction to Logarithm and  
Properties of Logarithm

	 1.	 If log10 2, log10 (2
x – 1) and log10 (2

x + 3) are three consecutive 
terms of an A.P, then the value of x is 	 [2015-I]

	 (a)	 1	 (b)	 log5 2	 (c)	 log2 5	 (d)	 log10 5

	 2.	 If log8 m + =log ,8

1

6

2

3
 then m is equal to	 [2015-II]

	 (a)	 24	 (b)	 18	 (c)	 12	 (d)	 4
	 3.	 If loga (ab) = x, then what is logb (ab) equal to?	 [2016-I]

	 (a)	 1
x

	 (b)	 x
x +1

	 (c)	
x

x1−
	 (d)	 x

x −1

	 4.	 If x + log10 (1 + 2x) = x log10 5 + log10 6 then x is equal to [2017-I]
	 (a)	 2, –3	 (b)	 2 only	 (c)	 1	 (d)	 3
	 5.	 If n = (2017)!, then what is	 [2018-I]

		  1 1 1 1

2 3 4 2017log log log
...

logn n n n
+ + + +  equal to?

	 (a)	 0	 (b)	 1	 (c)	
n
2

	 (d)	 n

	 6.	 If x + log15 (1 + 3x) = x log15 5 + log15 12, where x is an integer, 
then what is x equal to?	 [2018-I]

	 (a)	 –3	 (b)	 2	 (c)	 1	 (d)	 3

	 7.	 What is 1 1 1 1

2 3 4 100log log log
...

logN N N N
+ + + +  equal to (N ¹ 1)?

				   [2018-I]

	 (a)	
1

100log !N
	 (b)	 1

99log !N

	 (c)	
99

100log !N
	 (d)	

99

99log !N

	 8.	 If 0 < a < 1, the value of log10 a is negative. This is justified by
				   [2018-I]
	 (a)	 Negative power of 10 is less than 1
	 (b)	 Negative power of 10 is between 0 and 1
	 (c)	 Negative power of 10 is positive
	 (d)	 Negative power of 10 is negative

	 9.	 What is the value of log7 log7 7 7 7  equal to?	 [2018-II]

	 (a)	 3 log2 7	 (b)	 1 – 3 log2 7

	 (c)	 1 – 3 log7 2	 (d)	
7

8

	 10.	 What is the value of log9 27 + log8 32?	 [2018-II]

	 (a)	
7

2
	 (b)	

19

6
	 (c)	 4	 (d)	 7

	 11.	 If (0.2) x = 2 and log10 2 = 0.3010, then what is the value of x to the 
nearest tenth?	 [2018-II]

	 (a)	 – 10.0	 (b)	 – 0.5	 (c)	 – 0.4	 (d)	 – 0.2
	 12.	 If xlog7x > 7 where x > 0, then which one of the following is correct?

� [2019-II]

	 (a)	 x ∈ (0, ∞)			   (b)	
1 ,7
7

x  ∈ 
 

	 (c)	
10, (7, )
7

x  ∈ ∪ ∞ 
 

	 (d)	
1 ,
7

x  ∈ ∞ 
 

	 13.	 What is the value of 5 5 5
1 1log 1024 log 10 log 3125

10 5
− + ?

[2020-I & II]

	 (a)	 0	 (b)	 1	 (c)	 2	 (d)	 3]

	 14.	 If x = logc(ab), y = loga(bc), z = logb(ca), then which of the following 
is correct?� [2020-I & II]

	 (a)	 xyz = 1

	 (b)	 x + y + z = 1

	 (c)	 (1 + x)–1 + (1 + y)–1 + (1 + z)–1 = 1

	 (d)	 (1 + x)–2 + (1 + y)–2 + (1 + z)–2 = 1
	 15.	 The value of x, satisfying the equation logcosx sinx = 1, where 

0 x ,
2
π

< <  is� [2021-I]

	 (a)	
12
π 	 (b)	

3
π 	 (c)	

4
π 	 (d)	

6
π

	 16.	 If n = 100!, then what is the value of the following?

		  2 3 4 100

1 1 1 1...
log log log logn n n n

+ + + +

	 (a)	 0	 (b)	 1	 (c)	 2	 (d)	 3

Logarithm1
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ANSWER KEY

	 1.	 (c)	 2.	 (a)	 3.	 (d)	 4.	 (c)	 5.	 (b)	 6.	 (c)	 7.	 (a)	 8.	 (b)	 9.	 (c)	 10.	 (b)
	 11.	 (c)	 12.	 (c)	 13.	 (a)	 14.	 (c)	 15.	 (c)	 16.	 (b)	 17.	 (b)	 18.	 (a)	 19.	 (b)	 20.	 (d)

	 17.	 If log10 2⋅log210 + log10(10x) = 2, then what is the value of x?
� [2021-II]

	 (a)	 0	 (b)	 1

	 (c)	 log2 10	 (d)	 log5 2

	 18.	 If logba = p, logdc = 2p and logf  e = 3p, then what is (ace)1/p equal 
to?� [2024-I]

	 (a)	 bd2f  3	 (b)	 bdf	 (c)	 b3d2f	 (d)	 b2d2f 2

	 19.	 What is the number of solutions of log4(x – 1) = log2(x – 3)?
� [2024-I]

	 (a)	 Zero	 (b)	 One	 (c)	 Two	 (d)	 Three

	 20.	 For x ≥ y > 1, let logx
x
y

 
 
 

 + logy
y
x

 
 
 

 = k, then the value of k can 

never be equal to� [2024-I]

	 (a)	 –1	 (b)	 1
2

− 	 (c)	 0	 (d)	 1

EXPLANATIONSEXPLANATIONS

	 1.	 (c)	 log10 2, log10 (2
x – 1) and log10 (2

x + 3) 
are in A.P.

		  Hence, common difference will be same.
		  \ log10 (2

x – 1) – log10 2 = log (2x + 3) – 
log10 (2

x – 1)

		  \ log log10 10

2 1

2

2 3

2 1

x x

x
−



 =

+
−







		  Þ 2 1

2

2 3

2 1

x x

x
−

=
+
−

		  ⇒ (2x – 1)2 = 2(2x + 3) ⇒ 22x – 2x + 2 = 5

		  Let 2x = y, then

		  ⇒ y2 – 4y – 5 = 0

		  ⇒ y = –1, y = 5 � [2x = – 1 (not possible)]

		  Therefore, 2x = 5 ⇒ x = log2 5.

	 2.	 (a)	 log log8 8

1

6

2

3
m + =

		  Þ log8
1

6

2

3
m ⋅



 =

		  Þ ( )8
1

6

2

3 = ⋅m Þ m = 24

	 3.	 (d)	 logaab = x
		  ⇒ logaa + logab = x

		  ⇒ 
1

logb a
 = x – 1  ⇒  logba = 

1
1x −

		  logbab = logb
a + logb

b

		  = 
1

1
1

x −
+ = 

1 1
1

+ −
−
x

x
=

−
x

x 1

	 4.	 (c)	 x + log10 (1 + 2x) = x log10 5 + log10 6
		  Þ x – x log10 5 = log10 6 – log10 (1 + 2x)
		  Þ x (1 – log10 5) = log10 6 – log10 (1 + 2x)

		  Þ x (log10 10 – log10 5) = log10
6

1 2+




x

		  Þ x xlog log10 10

10

5

6

1 2












=

+






		  Þ x log10 2 = log10
6

1 2+




x

		  This is possible only when x = 1.
	 5.	 (b)	 n = (2017)!

		

1 1 1 1

2 3 4 2017log log log
...

logn n n n
+ + + +

 

		  = 
1

2

1

3

1

4

1

2017

log

log

log

log

log

log

...
log

log

n n n n+ + + +

		  = 
log

log

log

log

log

log
...

log

log

2 3 4 2017

n n n n
+ + + +

		  = 
log log log ... log

log

2 3 4 2017+ + + +
n

		  = 
log(2.3.4 ... 2017)

log n
  

		  = 
log(2017!) log 1

log log
n

n n
= =

	 6.	 (c)	 x + log15 (1 + 3x) = x log15 5 + log15 12
		  Þ x.log15 15 + log15 (1 + 3x) = x log15 5 

+ log15 12� ( log15 15 = 1)
		  Þ log15 15x (1 + 3x) = log15 (5

x × 12)
		  Þ 15x (1 + 3x) = 5x × 12
		  Þ 3x (1 + 3x) = 12 Þ 3x + 32x = 12.
		  x = 1 satisfies the above equation.

	 7.	 (a)	
1 1 1

2 3 4log log logN N N
+ +

		  + ... + 
1

100log N

		  = 
1

2

1

3

1

4

1

100

log

log

log

log

log

log

...
log

log

N N N N+ + + +

		
 log

log

log
a b

b
a

=





		  = 
log

log

log

log

log

log
...

log

log

2 3 4 100

N N N N
+ + + +



Operations on Binary Numbers

	 1.	 What is the sum of the two numbers (11110)2 and (1010)2? [2014-I]
	 (a)	 (101000)2	 (b)	 (110000)2
	 (c)	 (100100)2	 (d)	 (101100)2
	 2.	 The number 251 in decimal system is expressed in binary system 

by:	 [2014-I]
	 (a)	 11110111	 (b)	 11111011	 (c)	 11111101	 (d)	 11111110
	 3.	 What is (1001)2 equal to?	 [2014-II]

	 (a)	 (5)10	 (b)	 (9)10	 (c)	 (17)10	 (d)	 (11)10

	 4.	 The decimal number (127.25)10, when converted to binary number, 
takes the form	 [2015-I]

	 (a)	 (1111111.11)2	 (b)	 (1111110.01)2
	 (c)	 (1110111.11)2	 (d)	 (1111111.01)2
	 5.	 If (11101011)2 is converted decimal system, then the resulting 

number is	 [2015-I]
	 (a)	 235	 (b)	 175	 (c)	 160	 (d)	 126
	 6.	 What is (1000000001)2 – (0.0101)2 equal to?	 [2015-II]

	 (a)	 (512.6775)10	 (b)	 (512.6875)10	
	 (c)	 (512.6975)10	 (d)	 (512.0909)10
	 7.	 What is the binary equivalent of the decimal number 0.3125?
				   [2016-I]
	 (a)	 0.0111	 (b)	 0.1010	 (c)	 0.0101	 (d)	 0.1101
	 8.	 If the number 235 in decimal system is converted into binary 

system, then what is the resulting number?	 [2016-II]
	 (a)	 (11110011)2	 (b)	 (11101011)2
	 (c)	 (11110101)2	 (d)	 (11011011)2
	 9.	 In the binary equation	 [2017-I]
		  (1p101)2 + (10q1)2 = (100r00)2

		  where p, q and r are binary digits, what are the possible values of 
p, q and r respectively?

	 (a)	 0, 1, 0	 (b)	 1, 1, 0	 (c)	 0, 0, 1	 (d)	 1, 0, 1
	 10.	 The remainder and the quotient of the binary division (101110)2 ¸ 

(110)2 are respectively	 [2017-II]
	 (a)	 (111)2 and (100)2	 (b)	 (100)2 and (111)2
	 (c)	 (101)2 and (101)2	 (d)	 (100)2 and (100)2
	 11.	 The binary number expression of the decimal number 31 is
				   [2018-I]
	 (a)	 1111	 (b)	 10111	 (c)	 11011	 (d)	 11111
	 12.	 The sum of the binary numbers (11011)2, (10110110)2 and 

(10011x0y)2 is the binary number (101101101)2. What are the 
values of x and y?	 [2018-II]

	 (a)	 x = 1, y = 1	 (b)	 x = 1, y = 0
	 (c)	 x = 0, y = 1	 (d)	 x = 0, y = 0
	 13.	 A binary number is represented by (cdccddcccddd)2, where c > d. 

What is its decimal equivalent?	 [2019-II]
	 (a)	 1848	 (b)	 2048	 (c)	 2842	 (d)	 2872

	 14.	 The number (1101101 + 1011011)2 can be written in decimal system 
as	 [2020-I & II]

	 (a)	 (198)10	 (b)	 (199)10	 (c)	 (201)10	 (d)	 (200)10
	 15.	 What is (1110011)2 ÷ (10111)2 equal to ?	 [2022-I]
	 (a)	 (101)2 	 (b)	 (1001)2 	 (c)	 (111)2 	 (d)	 (1011)2 
	 16.	 If x3 + y3 = (100010111)2 and x + y = (11111)2, then what is (x – y)2 

+ xy equal to?	 [2022-I]
(a)	 (1101)2 	 (b)	 (1001)2 
(c)	 (1011)2 	 (d)	 (1111)2 

	 17.	 What is the binary number equivalent to decimal number 1011?
	 [2023-I]
	 (a)	 1011	 (b)	 111011	 (c)	 11111001	 (d)	 111110011

Number System

ANSWER KEY

	 1.	 (a)	 2.	 (b)	 3.	 (b)	 4.	 (d)	 5.	 (a)	 6.	 (b)	 7.	 (c)	 8.	 (b)	 9.	 (a)	 10.	 (b)
	 11.	 (d)	 12.	 (b)	 13.	 (d)	 14.	 (d)	 15.	 (a)	 16.	 (b)	 17.	 (*)

2
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EXPLANATIONSEXPLANATIONS

	 1.	 (a)	 (11110)2 = 24 × 1 + 23 × 1 + 22 × 1 + 
21 × 1 + 20 × 0

		  = 16 + 8 + 4 + 2 + 0 = 30
		  (1010)2 = 23 × 1 + 22 × 0 + 21 × 1 + 20 × 0 

= 8 + 0 + 2 + 0 = 10
		  Adding their decimal equivalent, we have
		  Sum = 30 + 10 = 40
		  Now, converting 40 to binary

		

2 40

2 20 0

2 10 0

2 5 0

2 2 1

1 0

		  \ 40 = (101000)2
	 2.	 (b)	

2 251
2 125 1
2 62 1
2 31 0
2 15 1
2 7 1
2 3 1

1 1

		  Therefore, (251)10 = (11111011)2
	 3.	 (b)	 (1001)2 = (23 × 1 + 22 × 0 + 21 × 0 + 20 

× 1)10  = (8 + 1)10 = (9)10

	 4.	 (d)	 (127.25)10
		  Now,		

2 127
2 63 1
2 31 1
2 15 1
2 7 1
2 3 1

1 1

		  127 = (1111111)2
		  Now,
		  0.25 × 2 = 0.5 carry 0
		  0.5 × 2 = 1.0 carry 1
		  \ (127.25)10 = (1111111.01)2
	 5.	 (a)	 (11101011)2
		  = (1 × 27 + 1 × 26 + 1 × 25 + 0 × 24 

+ 1 × 23 + 0 × 22 + 1 × 21 + 1 × 20)10
		  = (128 + 64 + 32 + 8 + 2 + 1)10
		  = (235)10
	 6.	 (b)	 (1000000001)2
		  = 1 × 29 + 0 × 28 + 0 × 27 + ... + 1 × 20

		  = 512 + 0 + 0 + ... + 1
		  = (513)10

		  (0.0101)2 = 0 × 2–1 + 1 × 2–2 + 0 × 2–3 + 1 
× 2–4

		  = 
1

4

1

16

5

16
0 3125 10+ = = ( . )

		  \ (1000000001)2 – (0.0101)2 
= 513 – 0.3125 = (512.6875)10

	 7.	 (c)	 0.3125 × 2 = 	 0.6250
0.6250 × 2 = 	 1.2500
0.2500 × 2 = 	 0.5000
0.5000 × 2 = 	 1.0000

		  \ (0.3125)10 = (0.0101)2
	 8.	 (b)	

2 235
2 117 1
2 58 1
2 29 0
2 14 1
2 7 0
2 3 1

1 1

		  So, (235)10 = (11101011)2
	 9.	 (a)	 (1p101)2 + (10q1)2 = (100r00)2
		  Þ (1 × 24 + p × 23 + 1 × 22 + 0 × 21 + 1 × 20) 

+ (1 × 23 + 0 × 22 + q × 21 + 1 × 20)
		  = 1 × 25 + 0 + 0 + r × 22 + 0 + 0
		  Þ 16 + 8p + 4 + 1 + 8 + 2q + 1 = 32 + 4r
		  Þ 30 + 8p + 2q = 32 + 4r
		  Þ 8p + 2q = 2 + 4r
		  from options, substitute p = 0, q = 1, r = 0 

we get
		  0 + 2 (1) = 2 + 0 Þ 2 = 2.
	 10.	 (b)	 (101110)2 = 1 × 25 + 0 × 24 + 1 × 23 + 

1 × 22 + 1 × 21 + 0 × 20 = (46)10
		  Similarly, (110)2 = 1 × 22 + 1 × 21 + 0 × 20

		  = (6)10
		  Quotient = 7 = (111)2
		  Remainder = 4 = (100)2
	 11.	 (d)	

2 31
2 15 1
2 7 1
2 3 1

1 1

		  So, binary form of 31 is (11111)2

	 12.	 (b)	 On substraction, we get

		

101101101
10110110
10110111
11011

10011100

  

     
      
   

−

−

		  Þ x = 1, y = 0
	 13.	 (d)	 Binary number = (cdccddcccddd)2
		  Where c > d we know, only two bit (digits) 

0 and 1 be any binary numbers.
		  (cdccddcccddd)2 = (101100111000)2

		  ( 1 0 1 1 0 0 1 1 1 0 0 0 ) 2  =  ( 1  ×  2 1 1) 1 0 
+ (0 × 210)10 + (1 × 29)10 + ... . . . . . . . 
+ (0 × 20)10 = (2872)10

	 14.	 (d)	 The value of (1101101)2 is obtained as: 
109

		  The value of (1011011)2 is obtained as: 91

		  The sum is then obtained as:

		  (1101101 + 1011011)2

		  = (109 + 91)10 = (200)10

	 15.	 (a)	 (1110011)2 = (115)10 
		  (10111)2 = (23)10 
		  (1110011)2 ÷ (10111)2 
		  = (115)10 ÷ (23)10 = (5)10 = (101)2

	 16.	 (b)	 x3 + y3 = (100010111)2

		  x3 + y3 = (279)10 � ... (i)
		  x + y = (11111)2 = (31)10 � ...(ii)
		  x3 + y3 = (x + y) (x2 – xy + y2)
		  ⇒ 279 = (31) [(x – y)2 + xy]
		  ∴ (x – y)2 + xy = 9 = (1001)2

 

	 17.	 (*)

		

2 1011
2 505 1
2 252 1
2 126 0
2 63 0
2 31 1
2 15 1
2 7 1
2 3 1

1 1

		  Binary equivalent of 1011 is 
(1111110011)2



	 1. 	 If px = qy = rz, where x, y and z are in GP, then consider the 
following statements:

	 I. 	 p, q and r are in AP.	
	 II. 	 ln  p, ln q and ln r are in GP.
	 Which of the statements given above is/are correct?
	 (a) 	 I only	 (b)	 II only
	 (c)	 Both I and II	 (d) 	 Neither I nor II

	 2. 	 If A and B are non-empty subsets of a set, and Ac and Bc represent 
their complements, then which of the following is/are correct?

	 I. 	 A – B = Bc – Ac

	 II.	 A – Bc = Ac – B
	 Select the answer using the code given below.
	 (a)	 I only	 (b) 	 II only
	 (c) 	 Both I and II	 (d) 	 Neither I nor II

	 3. 	 Let y = x! and z = (2x)!. If (z/y) = 120, then what is the value of 
(3x)!?

	 (a)	 362880	 (b) 	 181440	 (c) 	 90720	 (d) 	 45360

	 4. 	 Let  be a natural number. The number of consecutive zeros at the 
end of the expansion of n! is exactly 2. How many values of n are 
possible?

	 (a)	 3	 (b) 	 4	 (c)	 5	 (d) 	 More than 5

	 5. 	 If (10 + log10x), (10 + log10y) and (10 + log10z) are in AP, then 
consider the following statements:

	 I.	 The GM of x and z is y2 .
	 II. 	 The AM of log10x and log10z is log10y.

Which of the statements given above is/are correct?
	 (a)	 I only	 (b)	 II only
	 (c) 	 Both I and II	 (d)	 Neither I nor II

	 6. 	 How many terms of the series 1 + 3 + 5 + 7 +... amount to a sum 
equal to 12345678987654321?

	 (a)	 11111111	 (b)	 110000011	
	 (c) 	 111101111	 (d)	 111111111

	 7. 	 How many terms are identical in the two APs 19, 21, 23,... up to 
110 terms and 19, 22, 25, 28, ... up to 75 terms?

	 (a) 	 35	 (b)	 36
	 (c)	 37	 (d)	 38

	 8. 	 If 1 3
2

− + −
α =

		  then what is the value of 

		  (1 + a19 – a35)100 – (1 – 3a25 + a38)50?
	 (a)	 – 2	 (b)	 –1
	 (c)	 0	 (d) 	 2

	 9. 	 What is the remainder when 599 is divided by 13?
	 (a)	 10			   (b)	 9
	 (c)	 8			   (d) 	 6

	 10. 	 What is the value of the determinant of  the inverse of the matrix

		
4 5

2 2
− − 
 
 

?

	 (a)	 1
2

	 (b)	 1	 (c)	 2	 (d) 	 4

	 11. 	 In a class of 45 students, 34 like to play cricket and 26 like to play 
football. Further, each student likes to play at least one of the two 
games. How many students like to play exactly one game?

	 (a) 	 45	 (b) 	 30	 (c) 	 25	 (d)	 15

	 12. 	 The system of equations

	 2x – 3y – 5 = 0, 15y – 10x + 50 = 0

	 (a) 	 has a unique solution	

	 (b) 	 has infinitely many solutions

	 (c)	 is inconsistent	

	 (d)		 is consistent and has exactly two solutions

	 13. 	 If 
2m 21 1 1

1 1

ni i
i i

− +    =   + −   

		  where 1i = − , then  what is the smallest positive value of  
(m – n)?

	 (a) 	 1	
	 (b) 	 2	
	 (c) 	 4	
	 (d)	 8
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	 14. 	 In obtaining the solution of the system of equations x + y + z = 7, 
x + 2y + 3z = 16 and x + 3y + 4z = 22 by Cramer’s rule, the value 
of y is obtained by dividing D by D2 , where 

			   D = 

1 1 1
1 2 3
1 3 4

	 What is the value of the determinant D2?

	 (a) 	 –13	 (b) 	 –3	 (c) 	 3	 (d) 	 13

	 15. 	 Consider the following in respect of non-singular matrices A 
and B:
I. 	 (AB)–1 = A–1 B–1

II. 	 (BA) (AB)–1 = I, where I is the identity matrix
III. 	 (AB)T = AT BT

How many of the above are correct?

	 (a)	 None	 (b) 	 One	 (c) 	 Two	 (d) 	 All three

	 16. 	 The value of the determinant

		

a b c
l m n
p q r

		  is equal to

	 (a)	
a b c
p q r
l m n

	 (b)	

l m n
a b c
p q r

	 (c)	
p q r
a b c
l m n

	 (d)	
a p l
b q m
c r n	

	 17. 	 Let 1, ω, w2 be three cube roots of unity. If x = a + b, y = aw + bw2, 
z = aw2 + bw,, then what is x2 + y2 + z2 equal to?

	 (a) 	 6ab	 (b) 	 3ab	 (c) 	 a2 + b2	 (d)	 1

	 18.	 How many 4-digit numbers that are divisible by 4 can be formed 
using the digits 1, 2, 3 and 4 (repetition of digits is not allowed)?

	 (a) 	 3	 (b) 	 6	 (c) 	 9	 (d)	 12

	 19.	 If a, b, c are the sides of a triangle ABC and  p is the perimeter of 

the triangle then what is
p c a b

c p a b
c a p b

+
+

+		  equal to
	 (a) 	 p3	 (b) 	 2p3	 (c) 	 3p3	 (d)	 4p3

	 20. 	 Which one of the following is the greatest coefficient in the 
expansion of (1 + x)100 ?

	 (a) The coefficient of x100	
	 (b) 	 The coefficient of x99

	 (c) The coefficient of x51	
	 (d) 	 The coefficient of x50

	 For the following two (02) items:
	 Let a and b be the roots of the quadratic equation
	 x2 + (log0.5 (a

2))x + (log0.5(a
2))4 = 0

	 where a2 ≠ 1 and log0.5 (a
2) > 0. Further, b2 = a (loga2(0.5)).

	 21. 	 What is b equal to?
	 (a) loga2(0.5)	 (b) 	 log0.5(a

2)
	 (c) 2 (loga2 (0.5))	 (d) 	  2 (log0.5(a

2)

	 22. 	 What is the relation between a and b?
	 (a)	 a = 2b	 (b)	 2a = b	 (c)	 a = – 2b	 (d)	 2a = –b

For the following two (02) items:

Let 101
log 2n j

j
p

=
= ∑ and 101

log 5n j
j

q
=

= ∑
	 23. 	 If p + q = 66, then which one of the following is correct?
	 (a) n < 7	 (b) 	 7 < n < 9
	 (c) 9 < n < 12	 (d) 	  n > 12

	 24. 	 If p + q = 15, then what is q – p equal to?
	 (a) log10 2.5	 (b) 	 5log10 2.5
	 (c) 10 log10 2.5	 (d) 	 15log10 2.5

For the following two (02) items:
Let sinA + sinB = p and cos A + cosB = q.

	 25. 	 What is p
q

equal to?

	 (a) tan
2

A B− 
 
 

	 (b) 	 cot
2

A B− 
 
 

	 (c) tan
2

A B+ 
 
 

	 (d) 	 cot
2

A B+ 
 
 

	 26. 	 What is 
2 2

2 2

p q
p q

−
+

equal to?

	 (a) cos(A + B)	 (b) 	 cos (A – B)

	 (c) cos
2

A Bπ − − 
 

	 (d) 	 cos(p – A – B)

For the following two (02) items:
Let p = cosec20° and q = cosec 70°

	 27. 	 What is 3
4 4

p q 
−  

 
equal to?

	 (a)	 –1	 (b) 	 0
	 (c) 1		 (d) 	 2

	 28.	 What is 
2 2

2 2

p q
p q
+ equal to

	 (a)	 1
2

	 (b) 	 1

	 (c) 	 3
2

	 (d) 	 2

For the following two (02) items:

Let cos (2x + 3y) = 
1
2

 and cos (3x + 2y) = 3
2

 

where –p < (2x + 3y) < p and –p < (3x + 2y) < p.

	 29.	 How many values does (x + y) have?
	 (a)	 Two			   (b)	 Three	
	 (c)	 Four			   (d)	 More than four

	 30.	 How many values does (y – x) have?
	 (a)	 Two			   (b)	 Three	
	 (c)	 Four			   (d)	 More than four
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	147. 	 For a material under static conditions, which one among the 
following statements is correct?

	 (a) 	 An insulator can be charged
	 (b)	 A perfect conductor can be charged
	 (c) 	 Both perfect conductor and insulator can be charged
	 (d) 	 Both perfect conductor and insulator cannot be charged
	148. 	 A person can see nearby objects clearly but cannot see distant 

object distinctly, the person is suffering with
	 (a) 	 Hypermetropia	
	 (b) 	 Presbyopia
	 (c)	 Myopia	
	 (d) 	 None of above

	149. 	 The energy is always conserved for a system which is
	 (a) 	 isolated only	
	 (b) 	 non-isolated only
	 (c) 	 both isolated and non-isolated
	 (d) 	 none of above

	150. 	 Suppose, a ball of mass M is thrown upwards from a point A and 
it reaches up to the highest point B and returns back to point A, 
which one among the following is correct?

	 (a) 	 Kinetic Energy at A Potential Energy at B
	 (b) 	 Kinetic Energy at A Potential Energy at A
	 (c) 	 Kinetic Energy at B Potential Energy at B
	 (d) Kinetic Energy at B Kinetic Energy at A
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	 1.	 (b) We have px = k  ⇒  x = logp k
			   qy = k ⇒  = logq k
			   rz = k ⇒ z = logr k
		  Given  x, y, z are in G.P. ⇒ y2 = xz
			   (logq k)2 =  (logp k). (logr k)

		  ⇒	
2

log log log
log log log

k k k
q p r

 
= × 

 
	

		  ⇒ (log q)2 = log p. log r
		  Hence  log p, log q and log r  are in G.P.
	 2.	 (a) A – B = A ∩ BC

		  I.	 BC – AC = (U – B) ∩ (U – A)C 
		  = (U – B) ∩ A = A ∩ BC

		  Since  statement  I is true.
		  II.	 A – BC = A ∩ B
		  AC – B = AC ∩ BC = (A ∪ B)C 
		  Hence A – BC ≠ AC – B 
		  Since  statement (II) is false.
	 3.	 (a) y = x!, z = (2x)!

		
( )2 !

!
z x
y x
=  = 120

		  Check factorial ratios:

		
(2.3)! 6!

3! 3!
= = 

6 5 4 3!
3!

× × ×
 = 120 

		  ⇒ x = 3
		  \ (3x)! = (9)! = 362880
	 4.	 (c) Number of trailing zeros = V5 (n!) = 

[n/5] + [n/25] + ... = 2.
		  Q [n/25] = 0 ⇒ n < 25
		  So [n/5]=2 ⇒10 ≤  n  ≤14 → 5 values.
	 5.	 (b) 10 + log x, 10 + log y, 10 + log z  are 

in A.P 
		  ⇒ 2 log y = log x  + log z 
		  ⇒ log(xz) = log(y2) ⇒ xz = y2

		  I.  GM(x, z) = 2xz y=  =  y (not y 2)
		  So statement I is false.

		  II. AM(log x, log z)  = 
log log

2
x z+

 

		  = 
2log ( ) log

2 2
xz y

= = log(y)

		  Hence, statement II is correct.
	 6.	 (d) Series: 1 + 3 + 5 +... (n odd numbers).
		  Sum of  odd numbers = n².
		  So need n2 = 12345678987654321. 

		  12345678987654321  = 1111111111

	 7.	 (c) Given two arithmetic progressions
		  19, 21, 23,…up to 110 (a1=19, d1= 2)
		  and 19, 22, 25,…up to 75 (a2 = 19, d2 = 3) 
		  Common term condition:
		  ⇒ 19 + 2(n – 1) = 19 + 3(m – 1)
		  ⇒ 2n – 2 = 3m – 3 ⇒ 2n = 3m – 1 

		  ⇒  3 –1
2

mn =
		  For n to be an integer, 3m – 1 must be 

even, i.e., m must be odd.
		  The maximum term in AP1: 
		  19 + 109 × 2 = 237
		  The maximum term in AP2: 
		  19 + 74 × 3  = 241
		  So common terms ≤ 237
		  General common term: 
		  19 + 3 (m – 1) ≤ 237 ⇒ m ≤ 73
		  Odd m from 1 to 73 

		  Count = 73 1 37
2
+

=

	 8.	 (c) a =
–1 –3

2
+

= Cube root of unity

		  (1 + a19 – a35)100 – (1 – 3a25 + a38)50

		  Since a3 = 1, simplify powers of a:
		  a19 = a, a35 = a2, a25 = a, a38 = a2

		  Substitute:
		  (1 + a – a2)100 – (1 – 3a + a2)50

		  Using a2 + a + 1 = 0:
		  1 + a – a2 = 2 (a + 1), 1 – 3a + a2 = 

–4a
		  Simplified expression:
		  (2 (a + 1))100 – (–4a)50 

		  = (2(– a2))100 –  450. a50 = 0
	 9.	 (c) Since, 512 = 1 (mod 13), 
		  So, 599 = 512 × 8 + 3 = (512)8 × 53

		  We simplify to:
		  599 = 53 (mod 13).
		  53= 125, and 125 ÷ 13 = 9 remainder 8.
	 10.	 (a) |A| = (–4)(2) – (–5)(2) = –8 + 10 = 2.

		  \ |A–1| = 
1 1

| | 2A
=

	 11.	 (b) We have, n(C) = 34, n(F) = 20,
		  \ n(C ∪ F) = 34  + 26 – n(C ∩ F)
		  ⇒ 45 = 60 – n(C ∩ F) ⇒ n(C ∩ F) = 15
		  Students who like exactly one game: 
		  = 45 – 15 = 30

	 12.	 (c) The system of equations is: 2x – 3y = 5
		  and 15y – 10x + 50 = 0

		  We  have 
2 –3 –5

–10 15 50
= ≠

		  So the system of equations is 
inconsistent

	 13.	 (b) Simplifying the given expression:

		

2 2
11 – 1

1 1 –

m ni i
i i

+
+

    =   
   

		  We get:

		
1 – 1– and
1 1

i ii i
i i

+
= =

+ −
		  So the equation becomes:
		  (–i)2m . i2n = 1
		  This simplifies to:
		  i2m + 2n = 1
		  For i2m + 2n = 1
		  Here 2m + 2n must be a multiple of  4. 

The smallest value of 2m + 2n = 4,  
⇒ m + n = 2

		  The smallest positive value of m – n = 2.
	 14.	 (b) The system of equations is:
		  x + y + z = 7
		  x + 2y + 3z = 16
		  x + 3y + 4z = 22
		  The given matrix for D is:

		
2

1 1 1 1 7 1
1 2 3 , 1 16 3
1 3 4 1 22 4

D D= =

		
2

16 3 1 3 1 16
1 – 7 1

22 4 1 4 1 22
D = × × + ×

		  D2 = 1 × (–2) –7 × 1 + 1 × 6 
		  = –2 – 7 + 6 = – 3
	 15.	 (a) A A–1 = I ⇒ (AB)–1 ≠ A–1B–1

		  (BA) (BA)–1 = I ⇒ (BA) (AB)–1 ≠ I
		  (AB)T = BT AT ⇒ (AB)T ≠ AT BT

	 16.	 (d) The given determinant is		

–
a b c

m n l n l m
l m n a b c

q r p r p q
p q r

= +

		  = a (mr – nq) – b (lr – np) + c(lq – mp)
		  Now, Interchange the rows in option (c) 

as follows:

		
p q r
a b c
l m n

 R1 ↔ R2, R3 ↔ R1, R2 ↔ R3, 
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