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   CO BL 
Q.1(a) Discuss order, degree, homogeneity of the following ODE, and solve  

                                           
ௗమ௬

ௗ௫మ − 3
ௗ௬

ௗ௫
+ 2𝑦 = 𝑒ଷ௫. 

[5] 1  

Q.1(b)  
 
 
 
 

Using method of variation of parameters, find the general solution to 
                                      𝑡𝑦ᇱᇱ − (𝑡 + 1)𝑦ᇱ + 𝑦 = 𝑡ଶ 
given that   𝑦ଵ(𝑡) = 𝑒௧, 𝑦ଶ(𝑡) = 𝑡 + 1   form a fundamental set of solutions for the 
homogeneous differential equation. 

[5] 1  

     
     

Q.2(a) Let be the 𝑃௡Legendre polynomial of degree  𝑛. Prove that   𝑃௡
ᇱ(1) =

௡(௡ ା ଵ)

ଶ
 . [5] 2  

Q.2(b) Using power series method solve the following  
                                                        𝑦ᇱᇱ − 2𝑥𝑦ᇱ + 𝑦 = 0 

[5] 2  

     
     

Q.3(a) Solve the  PDE (𝑚𝑧 −  𝑛𝑦)𝑝 +  (𝑛𝑥 −  𝑙𝑧)𝑞 =  𝑙𝑦 −  𝑚𝑥. [5] 3  
Q.3(b) 

Solve the equation   
డమ ௬

 డ௧మ   =  𝑐ଶ  
డమ ௬

 డ௫మ,  representing the vibration of a string of length 

𝑙, fixed at both ends, given that  

𝑦(0, 𝑡)  =  0, 𝑦(1, 𝑡)  =  0, 𝑦(𝑥, 0)  =  𝑓(𝑥) and 
డ

డ௧
𝑦(𝑥, 0)  =  0, 0 <  𝑥 <  𝑙. 

[5] 3  

     
     

Q.4(a) Let 𝑢(𝑥, 𝑦) = 𝑥ଶ − 𝑦ଶ − 2𝑥𝑦 − 2𝑥 + 3𝑦. Find 𝑣(𝑥, 𝑦) such that (𝑢 + 𝑖𝑣) is an analytic 
function. Express 𝑓(𝑧) = 𝑢 + 𝑖𝑣 in terms of 𝑧 only, where 𝑧 = 𝑥 + 𝑖𝑦. 

[5] 4  

Q.4(b) Evaluate  ∮
ଶାଷ ୱ୧୬ ௭

௭(௭ିଵ)మ 𝑑𝑧
.

஼
, where 𝐶 is the square with vertices  3 + 3𝑖, 3 − 3𝑖, −3 +

3𝑖, −3 − 3𝑖.  

[5] 4  

     
Q.5(a) Find the zeros and poles of 𝑓(𝑧) =

௭మାସ

௭యାଶ௭మାଶ௭
. Determine the residue at each pole.  [5] 5  

Q.5(b) Let 𝑓(𝑧) =
௭

(௭ିଵ)(ଶି௭)
. Classify the singularities of 𝑓(𝑧). Expand 𝑓(𝑧) in a Laurent series 

for  1 < |𝑧| < 2. 

[5] 5  
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