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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO 

from Part-III. 
The figures in the right hand margin indicate marks. 

 
Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Write Laplace Transform of Unit step function.  
 b) 퐿(푓 ∗ 푔) =                                  .  
 c) Write the relation between beta and gamma function.  
 d) If  푓(푥) = 푥 ,−휋 < 푥 < 휋, then the value of Fourier coefficient 푏 =                  .  
 e) Determine Inverse Laplace transform of .  
 f) 퐹(푥) = 푥 +  푠푖푛 푥 is even function or odd function. Justify your answer.  
 g) Derive gradient of 푓(푥, 푦, 푧) =  푐표푠 푥푦푧 +  푥푦.  
 h) Determine a normal vector 푛 of 푧 = 4(푥 + 푦 ) at the point 푃: (1, 0, 2).  
 i) State Stokes’s theorem.  
 j) State whether the vector 푣⃗ = 푦푧횤̂ + 푧푥횥̂ + 푥푦푘 is irrotational or not.  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Calculate Laplace transform of 

i. 푡 푠푖푛 푎푡 
ii. 푒 푐표푠 4푡 

 

 b) Solve the integral equation 푦(푡) = 푡 + ∫ 푦(푢)푠푖푛(푡 − 푢)푑푢.  
 c) Calculate Inverse Laplace transform of ( )( )

 .  

 d) Formulate 푌(푠) for the given initial value problem 푦’’ + 2푦’ + 5푦 = 1, 푦(0) = 0, 푦’(0) =
1 . 

 

 e) Calculate Fourier series of 푓(푥) = 푥 ,−휋 < 푥 < 휋, 푝 = 2휋.  
 f) Prove that 횪 = √휋.  

 g) Determine length of the curve 푟⃗(푡) = 2푐표푠푡 횤̂ + 2푠푖푛푡 횥̂ + 3푡 푘 from (2,0,0) to (2,0,6휋)  
 h) For any scalar function f(x,y,z) and vector function 푣⃗ = [푣 ,푣 ,푣 ], Prove that 

i. 퐶푢푟푙(푔푟푎푑 푓) = 0 
ii. 퐷푖푣(푐푢푟푙 푣⃗) = 0 

 

 i) Calculate unit normal vector of the surface 푟(푢, 푣) = [푢 푐표푠푣, 푢 푠푖푛 푣,푢 ] .  

 j) Explain, the given differential 3푥 푑푥 + 2푦푧 푑푦 + 푦  푑푧 is exact or not.  
 k) Evaluate the integral : 

∫ 푦 푑푥 + 푥 푑푦) ,퐶: Straight line segment from (0, 0) to(1, 1). 
 

 l) Develop Fourier Cosine transformation of 푓(푥) = 푒 ,푘 > 0,푥 > 0.  
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  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

  
Q3  Evaluate solution of initial value problem  푦’’ − 4푦’ + 3푦 = 6푡 − 8, 푦(0) = 0, 푦’(0) = 0 by 

using Laplace transformation. 
(16) 

    

Q4 a) Evaluate Fourier integral representation of 푓(푥) =  
0, 푖푓 푥 < 0

, 푖푓 푥 = 0
푒 , 푖푓 푥 > 0

  . (10) 

 b) Evaluate Fourier sine transform of  푓(푥) = 1, 0 ≤  푥 < 1
0,         푥 ≥ 1 . (6) 

    
Q5  Prove that the integral : 

[ 2푥푦푧  푑푥 + (푥 푧 + 푧 푐표푠 푦푧)푑푦 + (2푥 푦푧+ 푦 푐표푠 푦푧)푑푧 ] 

Is independent of path in any domain and hence find the value of 퐼 from 퐴: (0,0,1) 
to (1, , 2) . 

(16) 

    
Q6  Verify Green’s theorem for the given integral. 

∫ [(푥푦 + 푦 )푑푥 + 푥 푑푦],  Where 퐶 is bounded by the curve 푦 = 푥 and푦 = 푥 . 
(16) 
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