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60.

[MATHEMATICS]

61 Given 


 



1 a 1 1
1 1 b 1 0
1 1 1 c

operate R3  R3 – R2 and R2  R2 – R1




 



1 a 1 1
a b 0 0

0 b c

 (1 + a) bc – 1(–ac) + 1 (ab) = 0
 bc + ab + ac + abc = 0
 a–1 + b–1 + c–1 = – 1

62. Here, 






s c a b
c s a b
c a s b

, Operate R1  R2 – R1 and R3  R3 – R1


 



s c a b
s s 0
s 0 s

, operate C1  C1 + C2 + C3

  


s a b c a b
0 s 0
0 0 s

= (s + a + b + c)s2 = (s + s)s2 = 2s3.
63. We are given that a >  0

    2 24b 4ac 0 ac b 0
Hence, ax2 + 2bx + c > 0 for all x  R.
Operating R3 R3 – xR1 – R2, we find that the value of given determinant
= – (ax2 + 2bx + c) (ac – b2) < 0 for all  R.

64. Operating R1  R1 + R3, we get


    
    

0 0 2cos
sin cos sin 0
cos sin cos

 2cos (sin2 + cos2) = 0




    cos 0 cos cos
2




    2n ,n I
2
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65. Operating

66. Here

67.
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68. Given

69. Here, 2 0 5 0 5 0 0
A AA O

0 0 0 0 0 0
     

        
     

 An = O for all n 2
and f(A) = I + A + A2 + .... + A16 = I + A

1 0 0 5 1 5
0 1 0 0 0 1
     

       
     

70. For a unique solution, 
1 1 1
3 6 1K K 0,

2 3




i.e., 13
5

 

71. The given system of equations have a nontrivial solution only if

1 k 3
3 k 2 0,
2 3 4

 


i.e., (–4k + 6) – k(–12 + 4) + 3 (9 – 2k) = 0,
i.e., if – 4k +6 + 8k + 27 – 6k = 0,

i.e., if – 2k = – 33, i.e., if 
33k
2



72. Second equation is 5x + 2y – 3z = 2
 3 (5x + 2y – 3z) = 6
 15x + 6y – 9z = 6,

which does not agree with the third equation. Hence, the given system is inconsistent, i.e., it has no
solution.

73. For no solution   
1 1

1 ga 1 0,
1 1






operate C2  C1 + C2 + C3


2 1 1
2 1 0
2 1

 
   
  
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  
1 1 1

2 1 1 0
1 1

   


operate C2  C2 – C1, C3  C3 – C2


1 0 0

( 2) 1 1 0 0
1 0 1

    
 

 ( + 2) (– 1)2 = 0
 = – 2 or = 1

But when  = 1, then the system becomes homogeneous which always admits of a solution (the trivial
solution). So 1

74.

1 1 1 1 1 1
1 2 2 0 0 1 1 0
1 2 0 1 1

  
  

  – 1 – 1 = 0 = 2

75. R1  R1 – R2, R2  R2 – R3, reduces the determinant to  

 
      

2

2 2

x 1 x 1 0
2x 2 x 1 0 (x 1)(x 1) 2(x 1)

3 3 1

= (x – 1)2 (x + 1 – 2)
= (x – 1)3

76. un = an2 + bn + c – a (n – 1)2 – b(n – 1) – c
= 2an + b

 u1 = 2a + b, u2 = 4a + b, u3 = 6a + b
Clearly, u1, u2, u3 are in A.P. having c.d.2a. Now,

  
1u 2a 2a

1 0 0 0
7 1 1

.
  

   

3 3 2

2 2 1

C C C
C C C

77. (=0) = (0) = 0
 (k) is divisible by k2.

78.    
  

 

1 0
A(adj. A ) | A |

0 1
  = |A|

Now, 
 


  
cos sin

| A |
sin cos

= cos2 + sin2 = 1
79. If ‘A’ is an orthogonal matrix, then

AAT = 1
Here,

   
       
      

T

1 2 2 1 2 x
1AA 2 1 2 2 1 2
9

x 2 y 2 2 y

  
    
       

2 2

9 0 x 4 2y
1 0 9 2x 2 2y
9

x 4 2y 2x 2 2y x 4 y

 x + 2y + 4 = 0, 2x + 2 – 2y = 0
and x2 + y2 + 4 = 9
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 x = – 2, y = – 1
 x + y = – 3

80. By property, adj (adj A) = |A|n–2 A
81. By property, adj AT – (adj A)T = O* null matrix
82. det (AA–1) = det (I)

 det (A) det(A–1) = 1

83.

84.

85.

86.
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89.
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90.


