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                                            ( 3 Hours)                                  [ Total marks : 80 

 

Note  : - 1) Question number 1 is compulsory. 

2) Attempt any three questions from the remaining five 

questions. 

3) Figures to the right indicate full marks. 

 

 

Q.1 a) Find the Laplace transform of  cos 𝑡 cos 2𝑡 cos 3𝑡. 
 

05 

 b) Construct an analytic function whose real part is  𝑒𝑥 cos 𝑦. 
 

05 

 c) Find the directional derivative of ∅ =  𝑥4 +  𝑦4 +  𝑧4 at point 

𝐴 (1, −2, 1) in the direction of 𝐴𝐵 where 𝐵 is (2, 6, −1). 
 

05 

 d) Expand  𝑓(𝑥) =  𝑙𝑥 – 𝑥2, 0 < 𝑥 < 𝑙  in a half-range sine-series. 

  

05 

Q.2 a) Find the angle between the normals to the surface 𝑥𝑦 =  𝑧2at the 

points  

(1, 4, 2), (−3, −3, 3). 
 

06 

 b)  Find the Fourier series for 

 𝑓(𝑥) =  {
−𝑐 −𝑎 < 𝑥 < 0
𝑐, 0 < 𝑥 < 𝑎

 

 

06 

 c) 

 

(i) 

 

 

(ii)  

Find the inverse Laplace transform of  

 
4𝑠 + 12

𝑠2 + 8𝑠 + 12
 

 

log (
𝑠2 +  𝑎2

√𝑠 + 𝑏
) 

 

08 

Q. 3 a)  State true or false with proper justification “There does not exists an 

analytic function whose real part is 𝑥3 −  3𝑥2𝑦 −  𝑦3.  
 

06 

 b) 
Prove that    𝐽5/2(𝑥) =  √

2

𝜋𝑥
  (

3 − 𝑥2

𝑥2
sin 𝑥 − 

3

𝑥
cos 𝑥). 

 

06 

 c)  Expand   𝑓(𝑥) =  4 −  𝑥2  in the interval (0, 2). 
 

08 

Q. 4 a) 
Use Gauss’s Divergence theorem to evaluate  ∬ 𝑁  ∙  �̅�

𝑆
 𝑑𝑆 where  

�̅� = 4𝑥 𝑖 + 3𝑦 𝑗 − 2𝑧 𝑘 and 𝑆 is the surface bounded by 

 𝑥 = 0, 𝑦 = 0, 𝑧 = 0  and  2𝑥 + 2𝑦 + 𝑧 = 4. 
 

TURN OVER 

 

 06 
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 b) Prove that 

∫ 𝑥3 ∙  𝐽0(𝑥) 𝑑𝑥 =  𝑥3 ∙ 𝐽1(𝑥) −  2𝑥2 ∙ 𝐽2(𝑥). 
 

06 

 c) Solve using Laplace transform   
𝑑𝑦

𝑑𝑡
+  3𝑦 =  2 +  𝑒−𝑡   with  

𝑦(0) =  1.  
 

08 

Q. 5  a) Find Laplace transform of  (1 + 2𝑡 − 3𝑡2 +  4𝑡3)𝐻(𝑡 − 2) where  

𝐻(𝑡 − 2) =  {
0, 𝑡 < 2
1, 𝑡 ≥ 2

 

 

06 

 b) Prove that  2 𝐽0
′′(𝑥) =  𝐽2(𝑥) −  𝐽0(𝑥). 

 

06 

 c) Obtain complex form of Fourier Series for 𝑓(𝑥) =  𝑒𝑎𝑥  in (−𝜋, 𝜋) 

where 𝑎 is not an integer. Hence deduce that when 𝛼 is a constant 

other than an integer 

 

sin 𝛼𝑥 =  
sin 𝜋𝛼

𝑖𝜋
 ∑

(−1)𝑛𝑛

(𝛼2 − 𝑛2)
 𝑒𝑖𝑛𝑥 

 

08 

Q. 6  a) Using Green’s theorem evaluate  

∮ (𝑒𝑥2
−  𝑥𝑦) 𝑑𝑥 −  (𝑦2 −  𝑎𝑥) 𝑑𝑦

𝐶

 

 where  𝐶 is the circle 𝑥2 + 𝑦2 =  𝑎2. 
 

06 

 b) Express the function   

𝑓(𝑥) =  {
1 𝑓𝑜𝑟  |𝑥| < 1

0 𝑓𝑜𝑟  |𝑥| > 1
 

 as a Fourier Integral. 

 

06 

 c)  Under the transformation   𝑤 = (1 + 𝑖)𝑧 + (2 − 𝑖), find the region 

in the 𝑤 −plane into which the rectangular region bounded by  

𝑥 = 0, 𝑦 = 0, 𝑥 = 1, 𝑦 = 2  in the 𝑧 −plane is mapped. 

 

08 
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