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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) Define Charpit’smethods of a partial differential equation.  

 b) What are Parabolic andhyperbolicequations? Give one example in each case.  

 c) Explain Laplace equation in Cylindrical co-ordinates.  

 d) Solve ݑ௫௫ + ௬௬ݑ = 0 by the method of separating the variables.  

 e) Check whether the function ݂(ݖ) = ln|ݖ| + ݅ argݖis analytic are not.  

 f) Determine a and b such that the function ݂(ݖ) = ଷݔܽ +   .ଷ is harmonicݕܾ

 g) Find the Taylor’s series expansion of
ଵ௭మ   about ݖ = −1.  

 h) State C-R Equations in polar and Cartesian form.    

 i) Define convergence and radius of convergence of power series.  

 j) Define isolated singularity and essential singularity of a function with examples.  

    

Q2 a) Solve: (ݔଶ − (ݖݕ + ଶݕ) − ݍ(ݖݔ = ଶݖ) − (ݔݕ  (5) 

 b) Solve:  ݍଶݎ − ݏݍ2 + ݐଶ = 0,by Monge’s method. (5) 

    

Q3 a) Solve:൫ܦଷ − ଶ′ܦܦ7 − ݖଷ൯′ܦ6 = sin(ݔ + (ݕ2 + ݁ଷ௫ା௬ 

,whereܦ =
డడ௫,andܦ′ = డడ௬. 

(5) 

 b) Transform the equation  ݑ௫௫ + ௫௬ݑ6 + ௬௬ݑ9 = 0to normal form using suitable 

transform and solve it. 

(5) 

    

Q4 a) Integrate the function݂(ݖ) =
௭యା௦௭
(௭ି)మ ,  where C is the boundary of  the square 

with vertices ± 2 ܽ݊݀ ± 2݅. (5) 

 b) State and prove D’Alemberts solution of the wave equation. (5) 

    

Q5 a) Determine the analytic function whose real part is (ݕ,ݔ)ݑ = ݁ଶ௫(ݕ2ݏܿݔ − (ݕ2݊݅ݏ ݕ  

(5) 
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 b) Determine whether the function (ݕ,ݔ)ݑ = ܿ ݔ݊݅ݏ  ,is harmonic or not. If yes ݕℎݏ
find corresponding analytic function. 

(5) 

    

Q6 a) Find the Laurent series expansion of  ݂(ݖ) =
ଵ

(௭ାଵ)(௭ାଷ)
 in the region  

(i)  1 < |ݖ| < 3  (ii)0 < ݖ| + 1| < 2. 

(5) 

 b) Evaluate the integral by using Residue theorem ∮ ௭ ௦గ௭௭రାଵଷ௭మାଷ  ݀ :ܿ,ݖ |ݖ| = ߨ . 

(5) 

    

Q7 a) Evaluate the integral:∫ ௗ௫
(௫మାସ) (  ௫మାଽ)

∞ି∞ . (5) 

 b) Evaluate the integral:∫ ௗఏଶହିଶସ ௦ఏଶగ . (5) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) Residue theorem and poles.  
 b) Cauchy integral formula with higher order derivatives.   
 c) Derivation of Polarform of Laplace equation.    
 d) Charpit’s methods.    

 

 

 

 

 

 


