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PART A  

(Answer all questions. Each question carries 3 marks)  

1. Write the expansion of 𝐽1(𝑥) 

2. Use convolution theorem to evaluate 𝐿−1 [
𝑠

(𝑠2+𝑎2)2]  

3. Define contraction of tensors. 

4. Define Fredholm and Volterra integral equation.  

5. Find the solution of the Laplace’s equation when 
𝑑2𝑋

𝑑𝑥2 = 𝑝2𝑋 where 𝑝 is a constant. 

6. What are the three possible solutions of wave equation?  

7. Evaluate ∫ 𝑒
−𝑥

2⁄2

−2
𝑑𝑥  by Gauss two point formula 

8. What is the condition for convergence in Guass-Seidel method?   

 
PART B  

(Answer one full question from each module, each question carries 6 marks)  

MODULE I 

9. Express 𝑓(𝑥) =  𝑥4 + 3𝑥3 − 𝑥2 + 5𝑥 − 2 in terms of Legendre Polynomial  (6) 

OR 

10. Show that 𝑒
1

2
𝑥(𝑡−1

𝑡⁄ ) = ∑ 𝑡𝑛∞
𝑛=−∞ 𝐽𝑛(𝑥) (6) 

MODULE II 

11. Solve by transform method 𝑦′′ + 4𝑦′ + 3𝑦 =  𝑒−𝑡 ,    𝑦(0) = 𝑦′(0) = 1  (6) 

OR 

12. Find Fourier sine transform of 𝑒−𝑎𝑥 and hence deduce Fourier cosine transform of 𝑥𝑒−𝑎𝑥 (6) 
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MODULE III 

13.  i) Prove that there is no distinction between contravariant and covariant vectors if 

the transformation law is of the form 𝑥̅𝑖 =  𝑎𝑚
𝑖 𝑥𝑚 + 𝑏𝑖 , where a’s  and b’s  are 

constants such that 𝑎𝑟
𝑖  𝑎𝑚

𝑖 =  𝛿𝑚
𝑟   

      ii)        Write down the law of transformation for the tensor 𝐴𝑖
𝑗𝑘

 

 

(4) 

 

(2) 

OR 

14.  A covariant tensor has components 𝑥𝑦, 2𝑦 − 𝑧2, 𝑥𝑧 in rectangular coordinates . Find its 

covariant components in spherical components. 

(6) 

MODULE IV 

15.  Solve 𝑦(𝑥) = (1 + 𝑥) + ∫ (𝑥 − 𝑡)𝑦(𝑡)𝑑𝑡
𝑥

0
 (6) 

OR 

16.  Convert 𝑦′′(𝑥) + 𝑦(𝑥) = 0 ; 𝑦(0) = 𝑦′(0) = 0 into an integral equation. (6) 

MODULE V 

17.  A tightly stretched flexible string has its end at 𝑥 = 0 and 𝑥 = 𝑙 . At time 𝑡 = 0, the string is 

given a shape defined by 𝑓(𝑥) = 𝜇 𝑥(𝑙 − 𝑥), where 𝜇 is a constant and then released. Find the 

displacement of any point 𝑥 of the string at any time 𝑡 > 0.  

(6) 

OR 

18.  Solve the Laplace’s equation 
𝜕2𝑢

𝜕𝑥2 +
𝜕2𝑢 

𝜕𝑦2 = 0   subject to the conditions 

 𝑢(0, 𝑦) = 𝑢(𝑙, 𝑦) = 𝑢(𝑥, 0) = 0 𝑎𝑛𝑑 𝑢(𝑥, 𝑎) = sin
𝑛𝜋𝑥

𝑙
 . 

(6) 

MODULE VI 

19.  Solve by decomposition method, the following system :  

x+5y+z = 14 

2x+y+3z = 13 

3x+y+4z =17 

(6) 

OR 

20.  Solve the equation 
𝜕2𝑢

𝜕𝑥2 +
𝜕2𝑢

𝜕𝑦2 = 0 for the mesh with boundary values 
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0 10 20  30  
 

(6) 
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