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PART – A 
 

Answer any FIVE. Each question carries 10 marks. 
[5 x 10 = 50]  

 

1. Let  𝐴 = [
8 −6 2

−6 7 −4
2 −4 3

]  Find matrix P such that P-1AP is a diagonal matrix.                       

2. If 𝑢 − 𝑣 = (𝑥 − 𝑦)(𝑥2 + 4𝑥𝑦 + 𝑦2) and 𝑓(𝑧) = 𝑢 + 𝑖𝑣  is an analytic function of           

 𝑧 = 𝑥 + 𝑖𝑦, find f(z) in terms of z by Milne Thomson method.                                            

3. Use Cauchy’s integral formula to evaluate ∮
𝑧2+1

𝑧2−1𝑐
𝑑𝑧, where C is Contour,  

(𝑎)  |𝑧| =
3

2
,   (𝑏) |𝑧 − 1| = 1, (𝑐) |𝑧| =  

1

2
.                                                      [4+3+3] 

4. Find the Fourier series expansion for  𝑓(𝑥) = 𝑥 +
𝑥2

4
 , −𝜋 ≤ 𝑥 ≤ 𝜋.                                       

5. (a) Find the Laplace transform of the function 𝑓(𝑡) = (
2𝑡

3
) , 0 ≤ 𝑡 ≤ 3.   

(b) Find the Fourier transform of 𝐴 = 𝑥𝑒−𝑎𝑥2
, 𝑎 > 0.                                                  [5+5] 

6. Expand the function 𝑓(𝑥) = {
0, −1 < 𝑥 < 0
1,     0 < 𝑥 < 0

   in terms of Legendre polynomials.               

7. Prove the following recurrence relations  using  Hermite polynomial equation 

(𝑎) 2𝑛𝐻𝑛−1(𝑥) = 𝐻′
𝑛(𝑥) 

(𝑏) 2𝑥𝐻𝑛(𝑥) = 2𝑛𝐻𝑛−1(𝑥) + 𝐻𝑛+1(𝑥).  

 [6+4] 
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PART – B 

Answer any FOUR. Each question carries 5 marks. 
[4 x 5 = 20] 

 

8. Show that [
𝑐𝑜𝑠∅ 0 𝑠𝑖𝑛∅

𝑠𝑖𝑛𝜃𝑠𝑖𝑛∅ 𝑐𝑜𝑠𝜃 −𝑠𝑖𝑛𝜃𝑐𝑜𝑠∅
−𝑐𝑜𝑠𝜃𝑠𝑖𝑛∅ 𝑠𝑖𝑛𝜃 𝑐𝑜𝑠𝜃𝑐𝑜𝑠∅

] is an orthogonal matrix through 

all three conditions.                                                                                                                 

9. (a). Examine the continuity of the following  

𝑓(𝑧) = {
𝑧3−𝑖𝑧2+𝑧−𝑖

𝑧−𝑖
,     𝑧 ≠ 𝑖

0,                      𝑧 = 𝑖
   𝑎𝑡 𝑧 = 𝑖. 

(b). Show that the function f(z) defined by 𝑓(𝑧) =  {
𝑅𝑒(𝑧)

𝑧
, 𝑧 ≠ 0

0,      𝑧 = 0
  is not 

continuous at 𝑧 = 0.              [3+2] 

10. Prove Parseval’s identity.                                                                                                   

11. Define C4 group with example. Explain the term Isomorphism and Homomorphism 

through C4 group elements.                                                                                  [2+3] 

12. Prove the identities (𝑖)𝑒−1 = 𝑒,   (𝑖𝑖) 𝑎−1𝑎 = 𝑒 𝑎𝑛𝑑 (𝑖𝑖𝑖) 𝑒𝑎 = 𝑎  for all 

𝑎 ∈ 𝐺 follow from basic axiom.                                                                          [2+2+1] 

13. For the following concurrent force system, find the resultant in magnitude and 

direction. 

 

 

 

 


