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Q.1(a) If 𝑨 and 𝑩 are Hermitian matrices, then show that 𝑨𝑩 − 𝑩𝑨 is skew-Hermitian.  
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Q.1(b) If 𝑨 is a skew-Hermitian matrix, then show that 𝒊𝑨 is Hermitian.  
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Q.2 For what values of 𝜆  𝑎𝑛𝑑 𝛽  do the system of equations:  
𝒙 + 𝒚 + 𝒛 = 𝟔 ;  𝒙 + 𝟐𝒚 + 𝟑𝒛 = 𝟏𝟎;  𝒙 + 𝟐𝒚 + 𝝀𝒛 = 𝜷 have  

(i) no solution 
(ii)  unique solution  
(iii) infinite number of solutions ? 
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Q.3(a) Using the Gauss elimination method, find the solution of the system of   equations: 

𝒙 + 𝒚 + 𝒛 = 𝟐 ;  𝒙 + 𝟑𝒚 + 𝟐𝒛 = 𝟓;  𝒙 + 𝒚 + 𝟑𝒛 = 𝟕. 
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Q.3(b) A mapping 𝑻: 𝑽 → 𝑽 defined by 𝑻(𝒙, 𝒚) = (𝟒𝒙 − 𝟐𝒚, 𝟐𝒙 + 𝒚). Then show that 𝑻 is 
a linear transformation.  
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Q.4 Show that the matrix 

 A=൥
−1 2 −2
1 2 1

−1 −1 0
൩ is diagonalizable. Find matrices  𝑷 and 𝑫 such that 𝑷ି𝟏𝑨𝑷 =

𝑫. 
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Q.5(a) Reduce the quadratic 𝟑𝒙𝟐 + 𝟑𝒛𝟐 + 𝟒𝒙𝒚 + 𝟖𝒙𝒛 + 𝟖𝒚𝒛 into canonical form as 𝑫 =

𝑷ᇱ𝑨𝑷,     where 𝑫 is diagonal matrix.  
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