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

  
Q1  Answer the following questions: (2 x 10) 

 a) Define Harmonic function and conjugate harmonic ?  
 b) Define analytic function?  
 c) Find the residue of f(z) = 

ୱ୧୬ ௭௭మ ݖ ݐܽ   = 0?  

 d) Find the order of the pole of f(z) = 
୸ାୱ୧୬ ௭௭ఱ ݖ ݐܽ   = 0 ?  

 e) Let f(z) has zeros of order m and g(z) has zeros of order n , then what is the 
zeros of the fg(z) ? 

 

 f) Find the partial differential equations by eliminating arbitrary function of ݖ = ݕݔ + ଶݔ)݂ +  ?(ଶݕ

 

 g) Write down Laplace equation in two dimension.  
 h) Find the complementary function of (ܦଶ − ݖ(′ܦܦ = 0 ; =

ఋఋ௫ ′ܦ,  =
ఋఋ௬ ?    

 i) Write only the complete integral of the partial differential equations ݖ = ݔ݌ ݕݍ+ − sin ݌;ݍ݌ =
ఋ௭ఋ௫ ݍ, =

ఋ௭ఋ௬? 

 

 j) Find the Radius of convergence of  ∑ ௡ିଵ
(ଷ௡ାଵ)!

௡∞ଵݖ  ?  

    
Q2 a) Find an analytic function whose real part is u(x, y) = 2xy + 2x  ? (5) 

 b) Evaluate  ∫ ௖௢௦௭ ௗ௭
(௭)ఱఊ  (5) 1= ⃓ݖ⃓:ߛ  ; 

    
Q3 a) Solve the partial differential equations x(ݕଶ − ଶݖ)ݕ−ଶ)pݖ + =ଶ)qݔ ଶݔ)ݖ ݌(ଶݕ+ =

ఋ௭ఋ௫ ݍ, =
ఋ௭ఋ௬ ? 

(5) 

 b) Consider the wave equation ݑ௧௧ = ௫௫ݑ   − ∞ < ݔ < ∞ with u(x , 0) = sin (0, ݔ)௧ݑ , ݔ = 1 then find the value of u(ߨ ,
గଶ) ? 

(5) 

    
Q4 a)  Solve ቀܦସ + ଶ′ܦ − ݖଶቁ′ܦଶܦ2 = 0 ? (5) 

 b) Find the solutions of the one dimensional heat equation ݑ௧ =   ߨ௫௫ 0<x<2ݑ݇

with u(0, t) = u(2ݐ,ߨ)=0 , t>0 and u(x, 0) = ݊݅ݏଷݔ ? 

(5) 

  The distribution function of  
Q5 a) Using Cauchy integral formula find the value of ∫ (ଶ௭యାହ)  ௗ௭

(௭ିଵ)యఊ  (5) ?2= ⃓ݖ⃓:ߛ  ; 

 b) Write down the singular point of f(z) = 
(ଶ௭యାହ) 

(௭ିଵ)య(௭మିଵ)
 (5) 

    
Q6 a) What is Cauchy-Riemann equation and check whether 

f(z) = (ݔଶ − (ଶݕ + ݅( (ݕݔ2   satisfy Cauchy Riemann equation or not? 

(5) 

 b) Write down the Maclaurian series of f(z) = ݁௭? 
 

(5) 

    

                    



210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210

210 
 

Q7  Evaluate the real integral ∫ ௗఏହାଷ ୡ୭ୱఏଶగ଴  ? (10) 

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

 a) Solve (D+ܦ′ − 1)(D+2ܦ′ − 2) z = 0  

 b) Solve the linear differential equation ݕଶ݌ − ݍݕݔ = ݖ)ݔ −   ?(ݕ2
 c) Using Residue theorem find f(z)=

ଶି௭௭మି௭  ?  

 d) Evaluate ∫ ଶ௭మାହ௭ାଶ௭ିଵఊ   ? 2= ⃓ݖ⃓:ߛ  ; 

 

 

 


