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 Q.P. Code : 23178 

 

Page 1 of 2 
 

[Time: Three Hours] [ Marks:80] 

Please check whether you have got the right question paper. 

N.B: 1. Question.No.1 is compulsory. 

2. Attempt any three from the remaining six questions. 

3. Figures to the right indicate full marks. 

 

Q.1  a) If the Laplace transform of sin23t 

b) Prove that 𝑓 (𝑧) = log 𝑧  is analytic  

c) Obtain Fourier series for 𝑓 (𝑥) = 𝑥2 in (-2,2) 

d) Find the Z-Transform of 𝑐𝑜𝑠2𝑘, 𝑘 ≥ 0 

 

20 

Q.2  a) Prove that  𝐹̅ = 2𝑥𝑦𝑧3𝑖 + 𝑥2𝑧3𝑗 + 3𝑥2𝑦𝑧2𝑘 is irrotational. 

Find Scalar potential for 𝐹̅ 

 

b) Find the inverse Laplace Transform using Convolution theorem 

  
1

(𝑠2+6𝑠+18)2 

 

c) Find Fourier Series of 𝑓(𝑥) =  
𝜋−𝑥

2
 in (0,2𝜋). 

 

Hence deduce that 
𝜋

4
= 1 −

1

3
+

1

5
+  − − − − −. 

 

06 

 

 

06 

 

 

 

08 

Q.3  a) Find the Analytic function 𝑓(𝑧) = 𝑢 + 𝑖𝑣  𝑖𝑓 𝑢 + 𝑣 = cos 𝑥 cosh 𝑦 − sin 𝑥 sinh 𝑦 

 

b) Find Inverse Z transform of 
2𝑧2−10𝑧+13

(𝑧−3)2(𝑧−2)
 ,     2 < |𝑧| < 3 

 

c) Solve the Differential Equation 
𝑑2𝑦

𝑑𝑡2 + 2 
𝑑𝑦

𝑑𝑥 
𝑦 = 3𝑡𝑒−1 , 𝑦(0) = 4 , 𝑦′(0) = 2 using 

Laplace Transform  

 

 

06 

 

06 

 

 

08 

Q.4  a) Find the Orthogonal Trajectory of 𝑥2 + 𝑦2 − 3𝑥𝑦 + 2𝑦 = 𝑐 

 

b) Using Greens theorem evaluate  ʃ𝑐(𝑥2 − 𝑦)𝑑𝑥 + (2𝑦2 + 𝑥)𝑑𝑦, 𝐶   is closed path formed  

 

by 𝑦 = 4, 𝑦 = 𝑥2 

 

06 

 

06 
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c) Express the function 𝑓 (𝑥) = {
sin 𝑥 ; 0 < 𝑋 ≤ 𝜋

0       ;   𝑋 >  𝜋
 as Fourier Integral. Hence evaluate 

∫
cos( 𝜋  

2⁄ )

1−2

∞

0
 𝑑 
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Q.5  a) Find Inverse Laplace Transform of 
2𝑠2−6𝑠+5

𝑠3−6𝑠2+11𝑠−6
  

 

b) Find the Bilinear Transformation that maps the points 𝑧 = 1, 𝑖, −1  𝑖𝑛𝑡𝑜 𝑤 = 𝑖, 0, −𝑖 
 

c) Evaluate using Stoke’s theorem ʃ𝑐𝐹̅ • 𝑑𝑟̅̅ ̅ where c is the boundary of the circle             

𝑥2 + 𝑦2 + 𝑧2 = 1, 𝑧 = 0  and 𝐹̅ = 𝑦𝑧𝑖 + 𝑧𝑥𝑗 + 𝑥𝑦𝑘 

 

 

06 

 

06 
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Q.6  a) Find the Directional derivative of ∅ = 𝑥2 + 𝑦2 + 𝑧2 in the direction of the line              
𝑥

3
=

𝑦

4
=  

𝑧

5
 𝑎𝑡 (1,2,3) 

 

b) Find complex form of Fourier series for 𝑒𝑎𝑥; (−𝜋, 𝜋) 

 

c) Find Half Range sine Series for 𝑓(𝑥) = 𝑥(2 − 𝑥)             0 < 𝑥 < 2                               

hence deduce that ∑ (
1

𝑛2) =
𝜋6

945
 

 

 

06 

 

06 
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