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Time : 3 Hours 

Max Marks : 100 
Q.CODE : C602 

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)  ିܮଵ[
௦ାଷௌమି௦ିଶ] =_______?  

 b) The Laplace transformation ݐ݂ℎ݁ ݂(ݐ)݂ ݊݅ݐܿ݊ݑ = (5௧) is _______?  

 c) The fundamental period of f(x)= 10ଵ݊݅ݏଶݔ + 10ଵܿݏଶݔ is _______?  

 d) Using Gamma function finds the value of ∫ ∞ݔ݁ିଶ௫݀ݔ  is __________?   

 e)  curl (grad f) = ___________?  

 f) The Fourier sine transformation of the function f(x)= ݁ି௫(a>0) is _______?  

 g) The value of ∫ (ݎ)ܨ ∙ ܨ ݁ݎℎ݁ݓ,ݎ݀ = [ଶݔ−,ଶݕ]  and C: Be the line segment 

from (0, 0) to (1, 4) is _________?    

 

 h) The value of integral  ∫ −ସ(1ݔ ଵݔଶ݀(ݔ  is ______  

 i) The value of t ∗   ?_________ is ݐ݊݅ݏ

 j)  The value of the constant ‘b’ such that f(ݔ, ,ݕ (ݖ = ݕଶݔܾ] + ,ݖݕ ଶݕݔ − ଶݖݔ ,

ݖݕݔ2 −  ?____________ ଶ] has divergence zero isݕଶݔ2

 

    

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

 a) Find the Laplace transformation of the function f(ݐ) =    ݐܾ ℎ݊݅ݏ ݐܽ ℎݏܿ

 b) Find   ∇ଶ݂  ݓℎ݁݁ݎ   ݂ = ݁ଶ௫ݕ2݊݅ݏ.  

 c) Write the sufficient condition for existence of Laplace transformation of a 
function. 

 

 d) Find the Directional derivative of the function f = ଶݔ +  ଶ at a point p (1,1) inݕ
the direction  ܽ⃗ = 2ଓ̂ − 4ଔ̂   

 e) State Green’s theorem in plane.  

 f) Find the Laplace transformation of the unit impulse function  ݐ)ߜ − 2ଶଵ) ܽ݊݀ The unit step function ܷ(ݐ − 2ଶଵ) 

 

 g) Find the Fourier sine series of the function f(x)= −100ଵ(−ߨ < ݔ <    ;(ߨ

f(x)= 100ଵ(0 < ݔ <  (ߨ

 

 h) Find a parametric representation of the Parabolic equation 

ݖ  = ଶݔ)9 +   (ଶݕ

 

 
i) Find L[f(ݐ)], Where ݂(ݐ) = ൝1; 0 < ݐ < 1

2; 2 < ݐ < 4

0; ݐ          > 4
 

 

 j) Find the value of ିܮଵ ቂ ௦మା
(௦మାଵ)(௦ାସ)

ቃ  
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  Part – B (Answer any four questions)  

Q3 a) Solve the following initial value problem using Laplace transformation  ௗమ௬ௗ௧మ + 4
ௗ௬ௗ௧ + ݕ8 = cos ݐ2 (0)ݕ ℎݐ݅ݓ  = 2, ݕ ′(0) = 1   

(10) 

 
b) Show that Lቀୡ୭ୱ√௧√௧ ቁ = ටగ௦ ݁(ିଵ ସ௦⁄ )  

(5) 

    

Q4 a) Verify Green’s Theorem in the plane for ∮ ݕݔ) ݔ݀(ଶݕ+ +  where ‘C’ is , ݕଶ݀ݔ

the closed curve of the region bounded by y= ݕ ݀݊ܽ ଶݔ =  ݔ

(10) 

 b) Find the area bounded by one arch of the cycloid x= ߠ)ܽ − sinݕ,(ߠ =ܽ(1− cos0 ; (ߠ≤ ߠ ≤    ߨ2

(5) 

   

 

 

Q5 a) Prove that the integral ∫ ୱ୧୬ఠ ୡ୭ୱఠ௫ఠ ݀߱ = ൞గଶ  ; 0 ≤ ݔ < 1గ ସ  ; ݔ         = 1

0 ; ݔ          > 1

∞  (10) 

 b) 
Prove that  ߁(−ଶ) =

ଶర√గଵହ   
(5) 

    

Q6 a) Solve the following integral equation using Laplace transformation  (ݐ)ݕ = 1 + ∫ cos(ݐ − ௧ݑ݀(ݑ)ݕ(ݑ    

(10) 

 b) Using convolution prove that  

2∗ 2 ∗ 2 ∗∙∙∙∙∙∙∙∙∙∙∙ ∗ (ݏ݁݉݅ݐ ′ܭ′ ݐݑ)2 =
ଶ಼௧಼షభ
(ିଵ)!

 

(5) 

    

Q7 a) Verify Stokes Theorem, when F= ଓ̂ݕ + ݔ) − ଔ̂(ݖݔ2 − ݕݔ ݇ and surface ‘S’ Is the 

part of the sphere ݔଶ + ଶݕ + ଶݖ = ܽଶ above the x-y plane. 

(10) 

 b) Find the total Mass of a mass distribution of density f(ݕ,ݔ, (ݖ = ݁ି௫ି௬ି௭ in a 

region T: 0≤ ݔ ≤ 1− ,ݕ 0 ≤ ݕ ≤ 1, 0 ≤ ݖ ≤ 2 

(5) 

    

Q8 a) Verify Divergence Theorem for F= +ଓ̂ݖ ଔ̂ݔ − ݖݕ ݇ taken over the surface of the 

cylinder ݔଶ + ଶݕ = 9 included in the first octant between  

ݖ  = ݖ ݀݊ܽ 0 = 4   

(10) 

 b) Find the coordinates of the center of gravity of a mass of density  

f(ݔ, (ݕ = 1 in the region R :  the triangle with vertices (0,0), (ܾ, 0) ܽ݊݀ ቀଶ ,ℎቁ   (5) 

    

Q9 a) Find the Fourier Transformation of ݂(ݔ) = ൜ 0   , ݔ < 0݁ି௫మ , ݔ > 0
   

 

(10) 

 

b) Find the Fourier series expansion of  ݂(ݔ) =  ቐଵାଶ௫ଶ    ݂݅ − ଵଶ < ݔ  < 0ଵିଶ௫ଶ  ݂݅       0 < ݔ <
ଵଶ   

(5) 

 

 


