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HINTS & SOLUTION 
 
1. (c) As given,  are the roots of the 

equation  

So, sum of roots  

and product of roots  

On squaring both sides in Eq.(i) and (ii), we get 

 

Hence, option (c) is correct.   
 
2. (b) We have  

Corresponding to number of base 10 

 

and  

 

Corresponding to the number of base 10 
 

From decimal to binary, we have 
 and  

 

 

Hence, option (b) is correct.   
 
3. (a) As given the series is 

 

On comparing this series with 

, we get 

 

and  

from Eqs. (i) and (ii), we get 

 

On putting this value in Eq. (i) 

 

But,  

 

Hence, option (a) is correct.   
 
4. (c)  men selected out of 5 and women out of 

5. 

These are  and  
According to problem: 
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This is true for  
Hence, option (c) is correct.   

 

5. (c) Consider  

 

Now,  

Hence, option (c) is correct.   
 
6. (b) Radius of circle , centre  

 Equation of circle is 

 

Now, consider all four options: 
(a)  

Put it in S 

 

is outside the circle. 

(b)  

 

Hence,  lies inside a circle. 

Hence, option (b) is correct.   
 

7. (d) Consider  

 

Term will be independent of x when 
 

Put  in (i), we get 

 

Hence, option (d) is correct.   
 
8. (a) Since,  are in GP 

  

 

Let the fourth term be x 

 

 

When  
And  
So, the fourth term is  
Hence, option (a) is correct.   

 

9. (b) The given number  can be 
written as: 
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Thus the given number is a rational number but not an 
integer. 
Hence, option (b) is correct.   

 
10. (d) As given, number of rows  and number of seats 

in each row  

Total number of seats in the hall  
Revised number of rows  
Revised number in each row  

Thus revised number of seats  

According to the question, 

 

Hence, option (d) is correct.   
 

11. (b) Given, equation of circle  

Equation of chord,  

 

When,  and when  

\ Points of intersection are  and  

\ Equation of circle with chord as diameter is 

 

Hence, option (b) is correct.   
 
12. (c) Let binary number  

 

This is an infinite G.P. series with first term  and 

common ratio  

 

Hence, option (c) is correct.   
 

13. (a) We have  

 

Hence, option (a) is correct.   
 
14. (a) Given equation can be written as 

 

This is an ellipse 

 

Hence, option (a) is correct. 
 

15. (c) Given,  
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Hyperbola passes through  

 

Now length of latus rectum  

 

Putting the value of  from equation (ii) in equation (i) 

 

 

 

Now length of conjugate axis  

Hence, option (c) is correct. 
  

16. (a) No. of diagonals in a polygon . 

 

Hence, option (a) is correct.   
 

17. (a) Let  

 

Consider  

Hence, option (a) is correct.   
 
18. (c) Let on the set of real numbers,  is a relation 

defined by  if and only if  
Consider,  
(I) Put  and , we get 

 

Hence, 0 is not related to 1. 
(, we get 

(II) Now, put  and , we get 
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Hence, 1 is related to  

(III) Similarly,  is related to . 

Hence, both statements II and III are correct. 
Hence, option (c) is correct.   

 
19. (a) As given, roots of the equation  are 

 
 

Given expression 

 

Hence, option (a) is correct.   
 
20. (d) Foci of an ellipse are  and . (given) 

 
and semi minor axis is 3,  

We know that,  

 

Now, standard equation of an ellipse is  

Thus, the equation of an ellipse is 

 

which is satisfied by . Hence the ellipse passes 

through . 

Hence, option (d) is correct.   
 

21. (a) Let, , where m is a non-square natural 
number. 

 

Consider,  

 

Numerator will always be negative and denominator 
will always be positive. 

Hence,  is a negative number. 

Hence, option (a) is correct.   
 
22. (d) Since,  be the roots of  

 

  

and  

Now, consider  

 

Hence, option (d) is correct. 
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For  

 

Thus,  
Hence, option (c) is correct.   

 
24. (b) Let the people who read all three papers A, B, and C 

be x%. 
So, people who read only A and B but not C = 

   

So, people who read only B and C but not A = 
   

So, people who read only A and C but not B = 
   

The Venn diagram is shown below: 

 
Remaining numbers in circles can be filled as shown 
below: 
People who read only A  = 

  

People who read only B  = 
  

People who read only C  = 
  

 
Let x % people read all the three newspaper. Since 8% 
people do not read any newspapers. 

 

 
 
25. (c) As we know 

 

\  

 

Hence, Range  

Hence, option (c) is correct.   
 

26. (a) Let  are in AP  

 

From the given option, we have: 
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(a) Suppose  and  are in AP 

 

 are in AP, which is true. 
(b) Let  are in HP. 

 

Thus,  and  are in AP. 
Hence, option (a) is correct.   

 
27. (c) We have  

 

 

\  

Number of people having diabetes and high blood 
pressure  
Hence, option (c) is correct.   

 

28. (a) We have  

 

 

Also,  

 

Hence, option (a) is correct.   
 

29. (b) Foci of an ellipse  are given as  

and . 

Since, two foci are at the end of the diameter. 
\ Equation of circle, is 

 

Hence, option (b) is correct.   
 
30. (c) Given that  
We know from fundamentals that 

 

Since,  

 

 

Hence, option (c) is correct. 
   

31. (d) As given,  

And we know that  

On adding Eqs. (i) and (ii), we get 
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Hence, option (d) is correct.   
 
32. (c) As given, in , ,  

and . 
From cosine formulae 

 

Hence, option (c) is correct.   
 

33. (d) Given  

and  

 

From Eqs. (i) and (ii), we get 

 

From equation (ii), we get 

 

Hence, option (d) is correct.   
 

34. (a) Let  

Now,  

 

and  

 

 

 

 

Hence, option (a) is correct.   
 

35. (c) Consider  

 

Hence, option (c) is correct.   
36. (a) We have  

Left hand derivative,  

 

 and  

 

Hence, option (a) is correct.   
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37. (c) Consider  

We know,  

Also,  
The sum of 4 consecutive powers of  is always 0. 

 

 

 

Hence, option (c) is correct.   
 
 
38. (d) We have  

 

 
 
Now,  

 

Adding all above equations, we get 
 

Hence, option (d) is correct.   
 

39. (a) Given,  

Then,  

 

 

Hence, option (a) is correct.   
 

40. (a) Given equation is  
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Hence, option (a) is correct.   
 
41. (c) Here,  

 

Hence, option (c) is correct.   
 

42. (b) Given,  

 

Hence, option (b) is correct.   
 
 
 
43. (d) We have given that 

 

 

 

Hence, option (d) is correct.   
 

44. (b) We have  and  

 

 

Hence, option (b) is correct.   
 

45. (d) Consider 

 

 

Hence, option (d) is correct.  
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Number of choice for unit place  

Number of choice for tens place  
\ Number of odd number between 300 and 400

 
Hence, option (a) is correct.   

 
47. (d) The equation of given lines are 

 

On simplifying (i) and (ii), we get 

 and  

\ Point of intersection of given lines  

Hence, the equation of line passing through  and 

 is 

 

Hence, option (d) is correct. 
 
48. (c) The numbers between 200 and 400 which are 

divisible by 7 are 
203, 210, 217, ……., 399 
This is an AP with first term and common 
difference  
Now, let number of terms be . 

Therefore, from the  term of AP , we 

have 

 

Required sum  

Thus, required sum  

 

Hence, option (c) is correct.   
 

49. (d) Given,  

 and  

 

 
Hence, option (d) is correct.   

 

50. (b) Let  

\  

 

 

Hence, option (b) is correct.   
 

51. (b) Since,  
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\  and  

Again, when , then ,  

Roots  

When , then  

Roots  

Thus, number of different quadratic equations  
Hence, option (b) is correct.   

 
52. (d) Let  be a point and   

Now,  

 

Since, the sum of the distances of the point  

from the points  and  is . 

 

Hence, option (d) is correct.   
 

53. (b) Let  

As we know  

 

Now,  

 

 From equation (i), we have 

 

Since,  

 

Hence, option (d) is correct.   
 
54. (c) We know geometric mean of 3 numbers  is 

 

Given, if observations are , GM is 6. 

 

Also, given that actual number is 8. 

 

Hence, option (c) is correct.   
 
55. (c) Number of proper subset of any set of  elements
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Number of proper subset  
Proper subset , 

                           

                           

Now A is a superset of B, if B is proper set of A, but B 
is not proper set of A. 
i.e. . Then  

So, superset of  are  

 

Hence, number of supersets of  

Hence, option (c) is correct.   
 
56. (b) Consider  

 

Multiply and divide by 4 

 

 

Hence, option (b) is correct.   
 

57. (d) The given lines are: 

 

We have 

 

Now, distance  

Hence, option (d) is correct.   
 
58. (c) Let  be the height of the flag post where BC is the 

base. 
 
 
 
 
 
 
 
 
 

In , 

 

 

Hence, option (c) is correct.   
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!" # #$ # #%= − = − =

( ) ( ) ( ) ( ) ( ) ( ) ( ){ ! " # " $ " % " !"# " !"$ " !"%=

( ) ( ) ( ) ( ) ( )!"# " !"$ " #"$ " %"!"# " %"!"$ "

( ) ( ) }!"#"$ " %"#"$ "φ

!"#! " " !≤ ⊄ ! "≥

{ }! ( ) ( ) ( ) ( ) ( ){ ! " #"! " $"! " !"% " #"$"! "
( ) ( )}!"#"$ " %"#"$

{ }! "=

! "#$%"&' $%"&'°− °

! " ! #$% &' %() &'
%() &' #$% &' %() &' #$% &'

°− °
= − =

° ° ° °

[ ]

! " #$%&'( &)* '(
'&)* '( $%&'( ' '

! " #$%&'( &)* '(
&)* !( ' '

&)* ' '&)* $%&θ θ θ

 
= °− °  ° °  

 
= °− °  °  

=!

( )

( )

( )

! "#$%& '(")& '("%& "#$ )&
"#$ !&
! "#$ %& )&

"#$ !&
! "#$ "#$ '(" '(" "#$! " ! " ! "

= ° °− ° °
°

= °− °
°

= − = −  !

( )

( )

! "" # ! $$$$ %
# #

& "! '( () * $$$$ %%
" #

! " " !

! " " !

+ = ⇒ = −

+ + = ⇒ = − −

! "
# $ %& &
' ' #

! " "= − = = −

! "
"

# $
% & !!'()*+

&#! !
!,

! !

"

 − − −  = = =
+ +

!

!"#∆

( )

( )

!"# $%
%

!"# &% '(
%

!"# &% !"#'( !"# !"#!"#
) !"# &% !"#'( % ) !"# !"#

!" #
"A

#

# ! "! "
! "

° = =

⇒ °+ ° =

°+ ° + ⇒ = + = − ° ° − 
!

( )
( ) ( )

( )

( )

!

! !

" #" # $
$" # " #

" # ! "$ $ ! "
" #

$ "%&"!
#'( )**+,-

! !

!

!
!

++
⇒ = ⇒ = ×

− −

 + +
⇒ = = +  − 
⇒ = ×

⇒ ≈

( ) !! "! " " "= −

( ) ( )
( ) ( ) ( ) ( )! !

! !

! ! ! ! ! !

! " ! "

" " " "

+ + −

= + − + + − − −

!

! !
!"°

!

!



NDA OMR MATHS PAPER 8                                                                                         DEFENCE DIRECT EDUCATION 
 

 
 14 

 

When  then,  

Hence, option (a) is correct.   
 

60. (c) Let  

 

By adding 1 on both sides, we get 

 

Hence, option (c) is correct.   
 

61. (a) Given that  

 

 
 
For reflexive 

 

So, it is reflexive. 
For symmetric 
Let  

 but  may be equal to 
zero. 
So, it is not symmetric. 
For transitive 
Let  

 

and  

 

From (i) and (ii), we get 

 

 

So, it is not transitive  
Hence, option (a) is correct. 
   

62. (c) The given lines are: 

 

Multiply equation (i) by 2 and subtract them 

 

From equation (i), we get 

 

Given, the required line is parallel to  

 

\ Slope  

\ Required line with slope 1 and passing through 

 is 

 

! !

!
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= + − − − − − + −
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$
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% !"# !"#
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+
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−
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! ! ! !
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&
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∴ ∉
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! " # $$$$ %
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! "
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#
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"

"
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Hence, option (c) is correct.   
 

63. (d)  

 

 

Hence, option (d) is correct.   
 

64. (a) Consider  

 

Hence, option (a) is correct.   
 
 
 
 

65. (d) We have  

 

Relpace x by , we get 

  

From  

 

 

Now,  

Hence, option (d) is correct.   
 

66. (b) Let  

Given, the function is continuous at  

 

Hence, option (b) is correct.   
 

67. (a) Let  

Now,  

Hence, option (a) is correct.   
 

68. (c) Let  

( ) ( )!" "! " "= − −!

( )
( ) ( )
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! # ! #
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∴ − − ≥ ⇒ − + − ≥

⇒− − ≥ ⇒ − ≤

[ ]!"#!∴ ∈

!"#$% &'!(%° °

( ) ( )
( )(

)

!"# $% &' ()! $% &'

!"# $% ()!&' ()!$% !"#&' !"# $% ()!&'

()!$% !"#&'

= °− ° ° + °

= ° °− ° ° ° °
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−
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%%%%%%%%%%%%%%%%%%%%%%%%%
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=
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!

!
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−
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!
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"
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" " "$%&
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→
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Put  for maxima or minima 

 

Now,  

 

Since,  is +ve at  

 is minimum at  

Thus, minimum value is 

 

Hence, option (c) is correct.   
 

69. (c) Let volume  

And surface area  

Now,  

 

 

 

Hence, option (c) is correct.   
 

70. (d) Given function is  
On differentiating w.r.t. x, we get 

 

Hence, option (d) is correct. 
 

71. (c) Let  

 

 

 

 

Hence, option (c) is correct.   
 

72. (d) Consider  

Rationalise the numerator, 

 

Hence, option (d) is correct.   
 

73. (b) Let  

 

So,  is odd function. 

Hence, option (b) is correct.   

( ) !" # # $!! " " "⇒ = − −

( )! "! " =

( )( )
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74. (d) Consider,  

Taking log both sides, we get 

 

On differentiating w.r.t. x, we get 

 

Hence, option (d) is correct.   
 

75. (b) We have  

 

Let  

Then,  

 

Hence, option (b) is correct.   
 

76. (c) Consider  

 

Hence, option (c) is correct.   
 

77. (d) Let  
On differentiating w.r.t. x, we get 

 

Hence, option (d) is correct. 
   

78. (a) Let  

 

 

Hence, option (a) is correct.   
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79. (c) Let curve  

Slope  

Again,  

For maximum slope  

 
Hence, the curve has maximum slope at  
Hence, option (c) is correct.   

 

80. (d) Consider,  

Put  

 

 

Hence, option (d) is correct.   
 
81. (a) Let  and  

 

On differentiating w.r.t. x, we get 

 

 And  

 

Hence, option (a) is correct.   
 

82. (a) Let  

and  

[By the property of definite integral which says 

] 

 

By adding Eqs.(i) and (ii), we get 

Hence, option (a) is correct.   
 

83. (d) Let  

Applying  
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( one row of determinant is zero) 
Hence, option (d) is correct.   

 

84. (a) Let  

Put  

 

 

Hence, option (a) is correct.   
 

85. (a) Let  

This is in  form, by using L’Hospital rule, we have: 

Image formed virtual, erect, magnified and behind the 
mirror. 
Hence, option (a) is correct. 

   

86. (c) Since, the matrix  is not an invertible 

matrix. 
Therefore, its determinant is zero. 

 

Hence, option (c) is correct.   
 

87. (a) Consider  

                                                   

 

 

Hence, option (a) is correct.   
 

88. (c) Let  

 

Bu using the property  
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On adding Eqs. (i) and (ii), we get 

 

Hence, option (c) is correct.   
 

89. (a) Let  

 

Now,  

 

Hence, option (a) is correct.   
 

90. (c) Consider  

 

 

Hence, option (c) is correct.   
 

91. (a) Let  

Since,  

Therefore,  when x lies between , and 

 when x lies between 0 and 1. 

 

Hence, option (a) is correct.   
 

92. (d) Given that,  Mean  and Variance  

 

So,  

Here number of trial  

Random Variable  

 

Hence, option (d) is correct.   
 

93. (c) We have  
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\The order and degree of the given differential 
equation are 4 and 2 respectively. 
Hence, option (c) is correct. 
   

94. (b) Given vectors are  

 and 

 

 

Now,  

 

Thus,  

Hence, option (b) is correct.   
 

95. (d) Let  

Hence,  exists so we can write that 

 

 

Hence, option (d) is correct.   
 
96. (d) Given equation of planes are  

 
And,  

 

\ Required angle is 

 

 

Hence, option (d) is correct.   
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Hence, option (d) is correct.   
 
98. (a) Consider  

 

 
Hence, option (a) is correct.   

 

99. (a) Consider  

Applying  

 

Applying  

 

Applying  

 

Hence, option (a) is correct.   

 

100. (b) Let  

Consider,  

 

Put  
When , then  and 

When , then  

 

Hence, option (b) is correct.   
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Hence, option (d) is correct. 
   

102. (d) Here,  

 

 

 

 

 

Thus, both the statements are not correct. 
Hence, option (d) is correct.   

 
103. (d) Let  

Differentiate both sides w.r.t. x, we get 

 

Now,  

 

Hence, option (d) is correct.   

 
104. (a) Give  and  

So, equation of plane passing through intersection of 
planes  and  is 

 

This is perpendicular to  

 

Equation of plane  

 

Hence, option (a) is correct.   
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So,  

Hence, option (b) is correct.   
 

107. (d) Since,  

Applying  

 

Applying  and  

 

Hence, option (d) is correct.   
 

108. (b) Let  be the two diagonals of a 

quadrilateral such that  and 

 

Now, dot product of  is 

 

Now, and 

 

Since,  

So, the given quadrilateral is a rhombus. 
Hence, option (b) is correct.   
 

109. (b) Let us consider triangle ABC. Suppose  and 

 are the position vectors of A, B and C. 

Then,  

 

To be  is a right angled triangle,  should be 
right angle, i.e.  

 

 
Hence, option (b) is correct.  
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This is a linear differential equation of the form 
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So, required solution is 

 

Hence, option (c) is correct.   
 
111. (d) Area bounded by the curve  and 

coordinate axes is 

Hence, option (d) is correct.   
 
 

112. (b) Required are  

 

Hence, option (b) is correct.   
 
113. (c) Given mean of 7 observations is 10. 

 

 

Also, mean of 3 observations is 5. 

 

So, from (i) and (2), required mean is 

 

Hence, option (c) is correct.   
 

114. (a) Given  
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Hence, option (a) is correct. 
 
115. (b) Let  
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Hence, option (b) is correct.   
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We have  

\  

 
So, variance  
Hence, option (c) is correct.   

 

117. (a) We have  

Applying  

 

Hence, option (a) is correct.   
 
 
 
 
118. (c) Given that and 

 
Regression equation x on y is 

 

Hence, option (c) is correct.   
 

119. (a) Let  
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, where  is a scalar. 
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#! #! !" #"
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= + +
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!"#!"# =
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!" "%' !&
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!

"
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! "
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σ
σ

− = ⋅ −

⇒ − = × −

⇒ − = −

⇒ − = −

⇒ − = −
⇒ = −

! !! "# $ % &'= + +
"
!

!
!

!
!

! "#∴ =
! !

!

( )!"#" #! = −
!

( ) ( )!"#" # " "
! ! #" "

! " # $
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! ! !

∴ − =

⇒ = = = −

!! "⋅ =
! !
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! # #! "

$ " !

! " #
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$
$

⇒ + − =

 ⇒ + + = 
 

⇒ = ⇒ =

! !!" #$%
& &

! " #∴ = = = −

! !!" "
# #
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 

!

! " #
" # !
# ! "

! ! " #! ! ! !→ + +
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Thus, determinant is negative. 
Hence, option (c) is correct.   

 

( )

( ) ( ) ( ) ( )

( )

( ) ( )
( ) ( ) ( ) ( )

!

! ! !

! ! !

! ! !

"
"
"

"

"
!

! " # " #
! " # # !
! " # ! "

" #
! " # # !

! "

! " # "# ! " " ! # ! #

! " # "# ! " !" !# #

! " # ! " # !" "# #!

! " # ! " " # # !

+ +
= + +

+ +

= + +

 = + + − − − + − 
 = + + − − + + − 
 = + + − + + − − − 

 = − + + − + − + −
 


