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determine whether or not S is a Cartesian tensor 

of rank 2 in 2-dimension. 

6. Using tensors, prove the following : 

(a) Ax (Bx C) = B(A•C) - C (A•B) 

(7) 

(7) 

Cb) v x cl x g) = cg. v) J - cl. v) g + J cv. g) - g cv. J) 
(8) 

7. (a) Prove that divergence of a vector field transforms 

like a tensor of rank 2. (5) 

(b) Obtain an expression for Moment of Inertia 

tensor. Also, prove that it is symmetric tensor of 

rank 2. (10) 

8. (a) A covariant tensor has components (xy, 2y - z2, 
xz). Find its covariant components in spherical co- 

ordinates. (10) 

(b) Find gij and g corresponding to ds2 = 5( dx 1 )2 + 
3(dx2)2 + 4(dx3)2 - 6 dx1dx2 + 4 dx2dx3. (5) 

(200) 
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1. (a) Determine whether the set of real numbers 

equipped with the binary operation * defined by 

a * b = ah 

forms a group or not. (5) 
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(b) Let T be the linear transformation on ~2 defined , 
by 

T(x, y) = (2x + 3y, 2x - 5y) 

and S1 and S2 be two bases of ~
2 given by , 

s1 = {(l,o), (1,1)}, s2 = {(1,2), (2,1)} 

Find the matrix representation of T w .r. t. bas-es 
S1 and S2• . (10) 

2. (a) If H is a Hermitian matrix and I is the unit 
matrix of the same order as H, determine whether 
A = (I - iH) (I + iH)-1 is a Unitary imatrix or 
not. (5) 

(b) Given that eigenvalue of square matrix A is 'A, 

prove that eigenvalue of matrix adj(A) is ~- 
A 

(5) 

( c) Find the values of x and y such that given matrix 
B is orthogonal : 

(5) 

I 
l 
' 

3. (a)' Find the eigenvalues and eigenvectors of the matrix 
C, 

5. 

C =t[; 
-3 

0 ol 2 0 

5 2 

· Can C be diagonalised or not? Give reason(s). 

( 10) 
(b) State Cayley-Hamilton theorem. Verify it for the 

matrix F and hence find p-1, where 

F = [2 -1] 
3 -1 · 

4. (a) Find eR for the matrix R, where 

R = ..!_[3 1] 
2 1 3 

(b) Solve the coupled differential equations 

y=-y+4y 
i=3y-2z 

where, y(O) = 3, z(O) = 4 

(a) Show that 

Eijk Ekpq = Jip Jjq - Jiq Ji p 
and hence prove that 

E; jk Eijk = 6 

(5) 

(7) 

(8) 

(8) 
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