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Note: Answer ALL questions in Part-A and any FIVE from Part-B 

Part-A (10 x 2 = 20 Marks) 

1. If F = 2x(y2 + z 3 )i + 2x2y] + 3x2 z 2k, then find Div(Curl F). 

2. Define Curl of a vector point function. 

3. Define Gradient of a scalar point function in tensor fields. 

4. Write in full form of a,.
5
Xs = br(r,s = 1,2,3,4- ---n). 

5. If [~] is an Eigenvector of [ ~ ~] , find a. 

6. Write the condition for consistency of system of equations A,xnXnxl = BmxJ 

7. Find the Laplace transform of1-cost. 
t 

8. Define periodic function of Laplace transform. 

9. Classify the Partial differential equations. 

10. If f(x) = x, 0 < x < 2rr then find a2. 

Part-B (5 x 8 = 40 Marks) 

11. a) Prove that V x [ (C. f)r n f] = ( C x f)r n, where C is a constant vector and r is [ 4] 
magnitude of f. 

b) If ¢ satisfies Laplacian equation, show that V ¢ is both solenoidal and irrotational. [ 4] 

12. a) What is a mixed tensor of second rank? Prove that a; is a mixed tensor of second rank. [3] 

b) A covariant tensor has components xy, 2 y- z2
, xz in rectangular coordinates. Find its [ 5] 

covariant components in spherical coordinates. 

13. a) Use the triangular factorization (LU factorization) method to solve [4] 

[~ ! ~lml = [;z] 
b) Solve by Gauss Seidal method[! ~ m~l = [ -n. [4] 

14. a) Using Laplace transformation solve the following differential equation: dz: +9x =cos2t, [4] 
dt 

if x(O) = 1, x ( ~ ) = - 1 . 

b) Using Convolution Theorem, prove that C 1 [53 (S~+l)] = t: +cost- 1. [4] 
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15. a) A rectangular plate with insulated surfaces is 10 ems wide and so long compared to its 
width that it may be considered infinite in length. If the temperature along the short edge 

{
2x,O ~ x ~ 5 

is given by u(x,O) = while the two long edges x = 0 and x = 10 as 
2(1 0 - X), 5 ~ X ~ 1 0 

well as the other short edge are kept at 0°c. Find the steady state temperature at any point 
(x,y) of the plate. 

b) a2v 2 a2v a2v o I th' . 11' . b 1' h b 1' ? 
- 2 + --+ -2 = . s 1s equation e 1pt1c, para o 1c or yper o 1c. 
ax axay 8y 

16. a) Prove that Y'x(Y'xa)=Y'(Y'.a)-V'2a 
b) Express Grad (2), Div fusing indices notation. 

17. Answer any two of the following: 

a) Find the Eigen values and Eigenvector for the matrix A = [-~ = ~ -ll 
b) Find J:I[s2 +s-2] 

s(s- 2) 

c) A string is stretched between the fixed points (0, 0) and (1, 0) and released from rest 
from the point u(xmO) =A sinn 2px. Find the displacement u(x, t). 
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