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PART -A 

Q.1 (a) If 𝐹(𝑥) = 𝑥2is an even function in (-π, π), then find the values of a0, an& bn.  

       (b) The expansion of 𝑓(𝑥) =  |cos 𝑥|  as a Fourier series in (-π, π) does not contains…………terms. 

       (c) If f(x) is an odd function in (-l, l), then the Fourier Co-efficient an =………………. 

       (d) Find the Fourier sine transform of
1

𝑥
. 

       (e) Write the Fourier transform of dirac-delta function. 

       (f) Is the matrix

cos 𝜃 0 sin 𝜃
0 1 0

− sin 𝜃 0 cos 𝜃
 orthogonal? 

       (g) The characteristic equation of  
2 −1 1

−1 2 −1
1 −1 2

  is………………… 

       (h) Define Rank of matrix with suitable example. 

       (i) The product of the eigen values of 
2 3 −2

−2 1 1
1 0 2

is……………………….. 

       (j)  The rank of identity matrix of order 3 × 3 is…………….. 

PART - B 

Q.2 (a) Obtain the Fourier series to represent  𝐹(𝑥) =  (
𝜋−𝑥

2
)

2

, 0 ≤ x ≤ 2π.- 

Hence obtain the following relations:                         (12) 
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(i) 
1

12 +  
1

22 +
1

32 +
1

42 + ⋯ … … … … =  ∑
1

𝑛2
∞
𝑛=1 =  

𝜋2

6
 

(ii) 
1

12 −
1

22 +
1

32 −
1

42 + ⋯ … … … … =  ∑
(−1)𝑛−1

𝑛2
∞
𝑛=1 =  

𝜋2

12
 

(iii) 
1

12 +
1

32 +
1

52 + ⋯ … … … … =  ∑
1

(2𝑛−1)2
∞
𝑛=1 =  

𝜋2

8
 

(b) Obtain the half range sine series for ex in 0 < x < 1.                        (7) 

Q.3 (a) Obtain a half range cosine series for 𝑓(𝑥) = 𝑘𝑥 𝑓𝑜𝑟 0 ≤ 𝑥 ≤
𝑙

2
                                                      (10) 

       𝑘(𝑙 − 𝑥)𝑓𝑜𝑟 
𝑙

2
≤ 𝑥 ≤ 𝑙. 

             Deduce the sum of the series 
1

12 +
1

32 +
1

52 + ⋯ … … … … 

       (b) Express the function 𝑓(𝑥) = 1, 𝑓𝑜𝑟 |𝑥| ≤ 1                                                           (5) 

     0, 𝑓𝑜𝑟 |𝑥| ≥ 1 

            As a Fourier Integral. Hence evaluate ∫
sin 𝜆𝐶𝑜𝑠 𝜆𝑥

𝜆

∞

0
𝑑𝜆. 

Q.4 (a) Find Fourier sine transform of 
1

𝑥(𝑥2+𝑎2)
 .             (10) 

        (b) Find the Fourier transform of for 𝑓(𝑥) = 1 − 𝑥2, 𝑖𝑓|𝑥| < 1                                                        (5) 

       0 ,       𝑖𝑓 |𝑥| > 1. 

PART -C 

Q.5 (a) Find rank of the matrix    
3 −1 2

−6 2 4
−3 1 2

    by reducing it in its normal form.         (10) 

(b) Investigate the values of λ and μ so that the equations 2𝑥 + 3𝑦 + 5𝑧 = 9, 7𝑥 + 3𝑦 − 2𝑧 = 8, 

     2𝑥 + 3𝑦 + 𝜆𝑧 = 𝜇have- (i) no solution (ii) a unique solution and (iii) an infinite number of solution.         (5) 

Q.6 (a) Verify that the matrix  
cos 𝜃 0 sin 𝜃

0 1 0
− sin 𝜃 0 cos 𝜃

  is orthogonal              (5)                                                                             

(b) Using Cayley-Hamilton Theorem, find the inverse of the matrix    
1 2 4

−1 0 3
3 1 −2

                   (10) 

Q.7(a) Diagonalise the matrix    
−1 2 −2
1 2 1

−1 −1 0
   and obtain the model matrix.           (5) 

(b)Find eigen values and the corresponding eigen vectors of the matrix    
6 −2 2

−2 3 −1
2 −1 3

        (10) 

 

 

 
 


