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2nd Semester Back Examination 2016-17 

MATHEMATICS- II 
BRANCH: ALL 

Time: 3 Hours 
Max Marks: 100 

Q.CODE: Z338 
Answer Part-A which is compulsory and any four from Part-B. 

The figures in the right hand margin indicate marks. 
  

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

 a) Find ିܮଵ[ ௦ାଷ
(௦ିଶ)(௦ାଵ)

]  

 b) Find L(݁ିଶ௧ sinܽݐ).  
 c)  Write the fundamental period of f(x)= cos ହ


ݔߨ .  

 d) Using Gamma function find the value of∫ ஶݔହ݁ି௫݀ݔ
 .   

 e) Prove that∇ ∙ (∇݂) = ∇ଶ݂.  
 f) Find the Fourier sine transformation of the function f(x)= ݁ିଶ௫  
 g) Evaluate ∫ (ݎ)ܨ ∙ ܨ ݁ݎℎ݁ݓ,ݎ݀ = ଶݕ] ଶ]ݔ−,  and C: Be the line segment from 

(0, 0) to (1,1)?     

 

 h) Using Beta function find the value of (3,2)ߚ.  
 i) Find the value of 1∗   ݔ
 j) State Gauss divergence theorem?  
    

Q2  Answer the following questions: Short answer type (2 x 10) 
 a) Find the Laplace transformation of the function f(ݐ) = ୱ୧୬ఈ௧

௧
  

 b) Find   ∇ଶ݂  ݓℎ݁݁ݎ   ݂ = ଶݔ +   ଶݖ+ଶݕ
 c) Find theLaplace transformationofthe function ݂(ݐ) = (2௧)  
 d) Find the Directional derivative of the function f = ݔ −  at a point p(4,5) ݕ

in the direction  ܽ⃗ = 2ଓ̂ + ଔ̂ 
 

 e) Determine the constant ‘b’ such that f(ݔ, (ݖ,ݕ = ݕଶݔܾ] + ,ݖݕ ଶݕݔ − ,ଶݖݔ
ݖݕݔ2 −  .ଶ] has divergence zeroݕଶݔ2

 

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

 

 g) Find the Fourier cosine series of the function f(x)= ߨ−)1− < ݔ < 0); 
f(x)= 1(0 < ݔ <  .(ߨ

 

 h) Find a parametric representation of the elliptic cylinder 
ଶݔ9 + ଶݕ4 = 36. 

 

 i) 
Find L[f(ݐ)], Where ݂(ݐ) = ൝

5; 0 < ݐ < 1
6; 1 < ݐ < 4
0; ݐ          > 4
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 j) Find the value of ିܮଵ ቂ ଵ
௦మ(௦మାଵ)

ቃ using convolution theorem.  
    
  Part – B (Answer any four questions)  

Q3 a) Solve the following initial value problem using Laplace transformation  
݀ଶݕ
ଶݐ݀ − 3

ݕ݀
ݐ݀ + ݕ2 = 4݁ଶ௧ ݐ݅ݓℎ (0)ݕ = ᇱ(0)ݕ,3− = 5 

(10) 

 b) 
Show that L൫sin√ݐ൯ = ଵ

ଶ௦
ටగ
௦
݁(ିଵ ସ௦⁄ ) 

(5) 

    
Q4 a) Verify Green’s Theorem in the plane for 

∮ ଶݔ3) ݔ݀(ଶݕ8− + ݕ4) −  Where ‘C’ is the closed curve of the , ݕ݀(ݕݔ6
region bounded by y= ଶݔ ݕ ݀݊ܽ  =  ݔ√

(10) 

 b) Find the area of the region in the first quadrant under the arc of the  
Cardioid r = 5(1− cos0 ; (ߠ≤ ߠ ≤  ߨ2

(5) 

    
Q5 a) 

Prove that the integral∫ னୱ୧୬ఠ௫ାୡ୭ୱ ఠ௫
ଵାఠమ ݀߱ = ቐ

0          ; ݔ < 0
గ 
ଶ

ݔ;         = 0
௫ି݁ߨ     ; ݔ   > 0

ஶ
  

(10) 

 b) Prove that߁(݊ + 1) = ݊, ݊ࢣ ݊ > 0. (5) 
    

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

 . 
(10) 

 b) Using convolution prove that  
1∗ 1 ∗ 1 ∗∙∙∙∙∙∙∙∙∙∙∙ ∗ (ݏ݁݉݅ݐ ′ܭ′ ݐݑ)1 = ௧಼షభ

(ିଵ)!
 

(5) 

    
Q7 a) Find the moment of inertia ܫ௫ ܽ݊݀ ܫ௬ about X−ܽݏ݁ݔ ܽ݊݀ Y- axes 

respectively and also find polar moment of inertia ܫ of a mass of 

density ݂(ݕ,ݔ) = 1 in the region  

R: 0≤ ݔ ≤ 1, 0 ≤ ݕ ≤ √1−  ଶݔ

(10) 

 b) Find the total Mass of a mass distribution of density f(ݕ,ݔ, (ݖ = ଶݔ +
≥ଶ in a region T: -1ݖ+ଶݕ ݔ ≤ 1,−3 ≤ ݕ ≤ 3,−2 ≤ ݖ ≤ 2 

(5) 

    
Q8 a) Verify Divergence Theorem for F= ଓ̂ݖݔ4 − ଶଔ̂ݕ + ݖݕ ݇ taken over the 

surface of the cube bounded byx= 0, ݔ = 1, ݕ = ݕ,0 = ݖ,1 = 0 ܽ݊݀  
ݖ = 1 . 

(10) 

 b) Find the coordinates of the center of gravity of a mass of density  
f(ݕ,ݔ) = 1 in the region R :  the region ݔଶ + ଶݕ ≤ 4 

(5) 

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

݁ଶ௫, ݔ < 0 
 

(10) 

 b) Find the Fourier series expansion of the function 
(ݔ)݂ =  

ߨ − ݔ
2 (0 < ݔ < 2) 

(5) 

 
 


