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   CO BL 
Q.1(a) If 𝑃  and 𝑸  are Hermitian matrices, then show that PQ−𝑸𝑷  is skew-

Hermitian.  
[2] CO 1 2 

Q.1(b) If 𝑨 is a skew-Hermitian matrix, then show that 𝒊𝑨 is Hermitian.  [3] CO 1 2 
     

Q.2(a) Let 𝑨 be an 𝒏 × 𝒏 idempotent matrix (i.e., 𝐴ଶ = 𝐴). Prove that 𝑰 − 𝑨 is 
also idempotent, where 𝑰 is the 𝒏 × 𝒏 identity matrix. 

[2] CO 1 2 

Q.2(b) Let 𝑨 be an 𝒏 × 𝒏 real matrix. Prove that 𝑨 is an orthogonal matrix if 

and only if its transpose 𝑨𝑻is equal to its inverse 𝑨ି𝟏. Additionally, 

show that for an orthogonal matrix 𝑨, the determinant satisfies: 

𝐝𝐞𝐭 (𝑨) = ±𝟏. 

[3] CO 1 2 

     
Q.3(a) Using row echelon method, find the rank of the matrix: 

 

൭
𝟎 𝟐 𝟑
𝟏 𝟏 𝟐
𝟑 𝟒 𝟓

൱. 

 

[2] CO 1 2 

Q.3(b) Test the consistency of the system of equations: 
 

𝒙 − 𝒚 + 𝒛 = 𝟑;  𝒙 + 𝒚 − 𝒛 = 𝟓;  𝒙 + 𝟐𝒚 − 𝟑𝒛 = 𝟕. 
 

[3] CO 2 3 

     
Q.4 Find the value of 𝜆 for which the system of equations is consistent:  

𝒙 + 𝒚 + 𝒛 = 𝟏;  𝒙 + 𝟐𝒚 − 𝟐𝒛 = 𝟏;  𝝀𝒙 + 𝒚 + 𝒛 = 𝟏. 
 
Also, find its unique solution. 

[5] CO 2 3 

     
Q.5 Apply the Gauss-elimination method to solve the system of equations: 

𝒙 + 𝒚 + 𝒛 = 𝟔;     𝟐𝒙 − 𝒚 + 𝟑𝒛 = 𝟗;       𝟑𝒙 + 𝟒𝒚 − 𝒛 = 𝟖. 
 

[5] CO 3 3 
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