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   Duration: 3 Hours             Marks: 80 

N.B: a) Question number 1 is compulsory 

        b)  Solve any  three  from the remaining. 

        c) All the question  carry equal marks 

1.         a)  Find the extremal of ∫
1+𝑦2

𝑦′2
𝑑𝑥

𝜋

0
   subject to 𝑦(0) = 0 , 𝑦(𝜋) = 0 .             [5] 

b) Using Cauchy’s Schwartz Inequality, show that   (𝑎𝑐𝑜𝑠𝜃 + 𝑏𝑠𝑖𝑛𝜃)2 ≤  𝑎2 + 𝑏2,  

Where ‘a’ and ‘b’ are real.        [5] 

 c) Show that Eigen values of Hermitian matrix are real.    [5] 

 d) Evaluate ∫(𝑧2 − 2𝑧̅ + 1) 𝑑𝑧 over a closed circle 𝑥2 + 𝑦2 = 2.    [5] 

2. a) Find the extremal ∫ (𝑦2 − 𝑦′2
− 2𝑦𝑐𝑜𝑠ℎ𝑥)𝑑𝑥  

𝑥2

𝑥1
     [6] 

 b) Find the Eigen values and Eigen Vectors of the matrix  𝐴2 + 3𝐼, where  [6] 

                                                               𝐴 = [
8 −6 2

−6   7 −4
2 −4 3

] 

c) Obtain all possible expansion of 𝑓(𝑧) =
1

𝑧2(𝑧−1)(𝑧+2)
  about 𝑧 = 0 indicating 

 region of convergence.        [8] 

3. a) Verify Cayley - Hamilton Theorem for 𝐴 = [
1 −1 0
2 3 −2

−2 0 1
] and find 𝐴−1. [6] 

 b) b) Using Residue theorem evaluate 


C

z

dz
z

e

22


where C is |z|=4.   [6] 

  

c) Show that a closed curve ‘C’ of a given fixed length (perimeter) which encloses 

maximum area is a circle.        [8] 

4. a) Find an orthonormal basis for the subspace of 𝑅3 by applying Gram-Schmidt      

process, where 𝑢1 = (1,0,0), 𝑢2 = (3,7, −2), 𝑢3 = (0,4,1).    [6] 

 b) Find 𝐴50 for the matrix  𝐴 = [
4 3
7 8

]                  [6] 
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 c) Reduce the Quadratic Form 𝑥𝑦 + 𝑦𝑧 + 𝑧𝑥 to normal form by congruent 

transformation.         [8] 

5. a ) Using Rayleigh-Ritz Method, find an approximate solution to the extremal problem 

∫ (𝑦2 + 2𝑦𝑥−𝑦′2
)𝑑𝑥

1

0
,     𝑦(0) = 0, 𝑦(1) = 0.                         [6] 

b) Determine whether the set 𝑉 = {(𝑥, 𝑦, 𝑧): 𝑥 = 1, 𝑦 = 0 𝑜𝑟 𝑧 = 0} is a subspace  

of 𝑅3                       [6] 

c) Show that the matrix  𝐴 = [
8 −6  2

−6 7 −4
2 −4 3

] is diogonable.Also find the transforming 

matrix and diagonal matrix.                     [8] 

6. a) Using Cauchy’s Residue Theorem, evaluate   ∫
𝑑𝜃

2+ 𝐶𝑂𝑆𝜃

2𝜋

0
                   [6] 

 b) Evaluate ∫ (2𝑥 + 1 + 𝑖𝑦)𝑑𝑧
2+𝑖

1−𝑖
 along the straight line joining 𝐴(1, −1) 𝑎𝑛𝑑  

 𝐵(2,1)             [6] 

c) Find the singular value decomposition of the matrix A= [
2 3
0 2

]                [8] 
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