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Attempt any four questions. All questions carry equal marks.

1. (a) Consider a set of 2 × 2 matrices, S = ,

where,   = ;   = ;  = ;  

                     =  and . 

           Determine whether S forms a group w. r. t. matrix multiplication.                      (2.75)

(b) Let F be the transformation defined by F(x, y) = (3x + 2y, 5y ‒ 1).

Determine whether F is linear and singular. (2, 2)

(c) Consider T: R2 → R2, defined by T(1, 1) = (3, 2) and T(0, 1) = (‒2, 1).

Find T(a, b)  and  T‒1(14, 7). (8, 4)

2. (a) If , ,  are linearly independent vectors. Determine whether or not the

                     vectors ,  + ,  +  +  

are linearly independent. (5)

(b) Find the eigenvalues and eigenvectors of the matrix

A = 

Can A be diagonalized? If yes, find a diagonalizing matrix P and verify that P 

diagonalizes A. (13.75)

3. (a) Solve the coupled differential equations

 =  + 

 = 4  + ; where,  =  = 1. (13.75) 
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(b) If  is a square matrix, prove that  det  = . (5)

4. (a) If   = , prove that

 = 

 = 

and  = (5, 5, 3)

(b) Show that

, i. e.,  is an isotropic tensor (3)

and (2.75)

5. (a) Using tensors, show that dot product of two vectors is invariant. (3.75)

           (b) Using tensors, prove that

 (i) (7)

   (ii) (8)

6. (a) If  = 

then using quotient law or otherwise, show that  behaves like a tensor of order 

two if the coordinate system is rotated about some axis by angle θ.                         (5)

 (b) If = , 

                         then find the matrices of    and  . (3, 4)

    (c) Show that  is invariant and  = .        (3, 3.75)
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