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Answer Question No.1 which is compulsory and any five from the rest. 
The figures in the right hand margin indicate marks. 

  
  
Q1  Answer the following questions: (2 x 10) 

 a) Find 1∗ 1 ∗ 1  
 b) Find Laplace transformation of f(ݐ) =   ଶ݁௔௧ݐ
 c) Findିܮଵ[ ଵ

(௦ିଵ଴)(௦ିଶ଴)
]  

 d) Using Beta function find the value of (2,2)ߚ  
 e) Let f(ݕ,ݔ, (ݖ = ݕଶݔ3 −   (1,1,1) ݐܽ│݂∇│ ݀݊ܽ ݂∇ ଷ,findݕଶݖ
 f) Evaluate divergence of f(ݖ,ݕ,ݔ) = ଓ̂ݖଶݔ2 − ଔ̂ݖଶݕݔ + ଶݖݕ3 ෠݇at (1,1,1)  
 g) What is the fundamental period of f(ݔ) = sin   ݔߨ5
 h) Evaluate ∫ (ݎ)ܨ ∙ ܨ ݁ݎℎ݁ݓ,ݎ݀ = ஼[ଶݕଶݔ−,ݕݔ]  and C: Be the line segment 

from (2, 0) to (0, 2). 

 

 i) Find the Fourier sine series of the function f(x)= ߨ−) ݇− < ݔ < 0); 
f(x)= ݇ (0 < ݔ <   (ߨ

 j) What is the parametric representation of the semicircle ݔଶ + ଶݕ = 4   
    

Q2 a) Show that߁(݊ + 1) = ݊! where ‘n’ is a nonnegative integer. 
 

(2) 

 b) Solve the following initial value problem using Laplace transformation  
݀ଶݕ
ଶݐ݀ +

ݕ݀
ݐ݀ − ݕ6 = (0)ݕ ℎݐ݅ݓ 1 = ᇱ(0)ݕ,0 = 1 

 

(8) 

    
Q3 a) 

Prove that the integral∫ (ଵିୡ୭ୱ ஠ன)ୱ୧୬ఠ௫
ఠ

݀߱ = ቊ
గ
ଶ

  , 0 < ݔ < ߨ
0  , ݔ > ߨ

ஶ
଴  

(5) 

 b) Find the Fourier series expansion of ݂(ݔ) = 1−) ݔ2  < ݔ < ܲ ℎݐ݅ݓ (1 =

ܮ2 = 2 . 

 

 

(5) 
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Q4 a) Find the area of the region in the first quadrant under the arc of the 

limacon  r = 1 + 2 cos0 ; ߠ≤ ߠ ≤ గ
ଶ
 

(5) 

 b) Using Greens theorem evaluates∮ (஼ ݔ݀(ଶ݁௬ݔ +  where ‘C’ is , ݕଶ݁௫݀ݕ
the rectangle with vertices(0,0) , (2,0), (2,3) ܽ݊݀ (0,3). 

(5) 

    
Q5 a) Find the moment of inertia ܫ௫ ܽ݊݀ ܫ௬ about X−ܽݏ݁ݔ ܽ݊݀ Y- axes 

respectively of a mass of density ݂(ݕ,ݔ) = 1 in the region  

R: 0≤ ݔ ≤ 1, 0 ≤ ݕ ≤ √1−  ଶݔ

(5) 

 b) Find the value of surface integral ∬ ܨ ∙ ௌܣ݀ ݊ ,Where F=[3ݔଶ , ଶݕ   , 0] 
And the surface S: r= ,  ݑ] ,  ݒ ݑ2 + ≥0 ,[ݒ3 ݑ ≤ 2,−1 ≤ ݒ ≤ 1 

(5) 

    
Q6 a) Evaluate ∫ +ଓ̂ݔܽ) ଔ̂ݕܾ + (෠݇ݖܿ  ∙ ݊ ݀ܵௌ = ସ

ଷ
ܽ)ߨ + ܾ + ܿ)where ‘S’ Is the 

surface of the sphereݔଶ + ଶݕ + ଶݖ = 1 

(5) 

 b) If F= ݕݖ ଓ̂ + ଔ̂ ݖݔ − ∫ ෠݇ then find ݕݔ ܨ ∙ ஼ݎ݀  Where ‘C’ is given by 
x= ݕ,ݐ = ଶݐ ݖ, =  .ଷ from P(0,0,0) to Q(2,4,8)ݐ

(5) 

    
Q7  Verify Divergence Theorem for F= ଓ̂ݖ + ଔ̂ݔ − ݖݕ ෠݇ taken over the surface 

of the cylinder ݔଶ + ଶݕ = 16 included in the first octant between  
ݖ = ݖ ݀݊ܽ 0 = 5. 

(10) 

    
    

Q8  Write short answer on any TWO: (5 x 2) 
 a) Find the Fourier Transformation of ݂(ݔ) = ൜ ݁

௫ , −ܽ < ݔ < ܽ
  ݁ݎℎ݁ݓ݁ݏ݈݁            ,0

 b) Findିܮଵ ቂ݃݋ܮ ቀ௦ାଵ
௦ିଵ

ቁቃ  

 c) Solve the following integral equation using Laplace transformation  

(ݐ)ݕ = sin ݐ2 + න sin2(ݐ − ݑ݀(ݑ)ݕ(ݑ
௧

଴

 

 

 d) Find the Fourier series expansion of ݂(ݔ) = ߨ−) ݔ  < ݔ <  with (ߨ

f(ݔ + (ߨ2 =  (ݔ)݂

 
 

 
 

 
 


