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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

Answer all parts of a question at a place. 
  

Part – A (Answer all the questions) 
Q1  Answer the following questions: multiple type or dash fill up type: (2 x 10) 

 a) What is the Fundamental period of 푓(푥) = sin(2018푥 + 2015) 
(a)      (b)       (c)       (d) none 

 

 b) What is the value of 퐿[훿(푡)],where 훿(푡) is the unit impulse function 
(a) 0       (b) 10        (c) 100        (d) none 

 

 c) The value 표푓 ∬ 푓(푥,푦)푑푥푑푦, where 푓(푥,푦) = 푥;푅: 0 ≤ 푥 ≤ 1,0 ≤ 푦 ≤ 2 
is__________________. 

 

 d)  퐿 [( ) ] =____________.  

 e) The curl of 푥푦푧 푖 + 푦푧푥 푗 + 푧푥푦 푘 푎푡 (1,2,3) is____________.  
 f) Let 푈(푡) be the unit step function then, the Laplace transformation of 푓(푡) =

(푡 − 5)푈(푡 − 5) is_____________. 
 

 g) What is the coefficient of cos푛푥 in Fourier series expansion of  
The function 푓(푥) = −  in –휋,휋  
a)1− (−1)        (b) 휋       (c) 0         (d) none 

 

 h) The Fourier sine transformation of the function f(x)= 푒  is __________.  
 i) The value of Convolution  2 ∗ sin 2푡 is_________.  
 j) Let 푓(푥,푦, 푧) be any scalar function then grad [푓(푥,푦, 푧)] is a  

(a) Scalar function (b) vector function (c) constant function (d) none 
 

    
Q2  Answer the following questions: Short answer type: (2 x 10) 

 a) What is the relation between Beta function and gamma functions and also find  
훽(5,3) . 

 

 b) Evaluate  ∫ 푥 푒 푑푥  
 c) If 푓(푥,푦) = 푥 cos푦 then what is the value of  ∇ 푓   at (0,0).  

 d) What is the value of 퐿[g(푡)] where 푔(푡) =
0,   푡 ≤

푡 + ,  푡 >
   

 

 e) Using Convolution, find the value of  퐿 ( )  .  

 f) Evaluate  퐿[푡 cos 푡] .  
 g) Find the Directional derivative of the function f = 푒 + 푒  at a point  

p (0,0) in the direction of the vector  푎⃗ = 2횤̂ − 4횥.̂ 
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 h) The value of ∫ 퐹(푟) ∙ 푑푟,푤ℎ푒푟푒 퐹 = [푦 ,−푥 ] and C: Be the line segment 
from (0, 0) to (4, 4).   

 

 i) Find a parametric representation of the equation of sphere 
푥 + 푦 + 푧 = 1. 

 

 j) Find the coefficient of sin푛푥 in the Fourier series expansion  
of 푓(푥) = 푥  (0 < 푥 < 2휋) 

 

    
  Part – B (Answer any four questions)  

Q3 a) Solve the following integral equation using Laplace transformation 푦(푡) =
sin 2푡+ ∫ sin2(푡 − 푢)푦(푢)푑푢 

(10) 

 b) Show that 훤(푛+ 1) = 푛! where n is a positive integer. (5) 
    

Q4 a) Solve the following initial value problem using Laplace transformation  
− 8 + 15푦 = 9푡푒  푤푖푡ℎ 푦(0) = 5,푦 ′(0) = 10   

(10) 

 b) Show that 퐿  does not exist. (5) 

    
Q5 a) Evaluate the Surface integral ∬ 퐹 ∙ 푛 푑퐴 by Gauss divergence theorem 

where, 퐹 = [cos푦 , sin푥, cos 푧], 푠 is the surface of  
푥 + 푦 ≤ 4, |푧| ≤ 2 . 

(10) 

 b) Evaluate ∫ 퐹 ∙ 푑푟 where 퐹 = (푥 + 푦 )푖 + 푥푦푗 and 퐶 be the arc of the curve 
푦 = 푥  from (0,0) 푡표 (3,9). 

(5) 

    
Q6 a) Find the polar moment of inertia about the origin of the mass of the density 

푓(푥,푦) = 2018 in the region : 0 ≤ 푦 ≤ 1− 푥 , 0 ≤ 푥 ≤ 2 . 
(10) 

 b) Find the coordinates of the center of gravity of a mass of density  
f(푥, 푦) = 1 in the region R :the triangle with vertices (0,0), (푏, 0) 푎푛푑 (푏, ℎ) . 

(5) 

    

Q7 a) Find the Fourier series expansion of  푓(푥) =  푥       푖푓 0 <  푥 < 1
1 − 푥   푖푓   1 < 푥 < 2 with period 

P = 2. 

(10) 

 b) Find the Fourier Transformation of (푥) = 푒    ;   푥 < 0
푒 ;   푥 > 0 . (5) 

    
Q8 a) Verify Stokes Theorem, when F= 푦횤̂ + (푥 − 2푥푧)횥̂ − 푥푦푘 and surface ‘S’ is the 

part of the sphere 푥 + 푦 + 푧 = 4 above the xy plane. 
(10) 

 b) Find the coordinates of the center of gravity of a mass of density  
f(푥, 푦) = 1 in the region R :  푥 + 푦 ≤ 1 in the first octant. 

(5) 

    
Q9 a) Prove that the Fourier  integral ∫ 푑휔 = 푒∞ 푓표푟 푥 > 0 (10) 

 b) Using Gamma function evaluate ∫ 푥 푒 푑푥∞ . (5) 
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