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   CO BL 
Q.1(a) Solve: 𝑥ଶ𝑦ᇱᇱ + 𝑥𝑦ᇱ + 𝑦 = sin(log 𝑥ଶ). [5] CO1 2 
Q.1(b) Solve the following equation using  the method of variation of parameters 

 𝑦ᇱᇱ − 𝑦 =  
ଶ

ଵା௘ೣ. 
[5] CO1 3 

     
     

Q.2(a) Find the power series solution of (𝑥ଶ + 1)𝑦ᇱᇱ + 𝑥𝑦ᇱ − 𝑥𝑦 = 0 in the power of 𝑥. [5] CO2 2 
Q.2(b) Use  the definition of 𝐽௡(𝑥) 𝑡𝑜 𝑝𝑡𝑜𝑣𝑒  

ௗ

ௗ௫
(𝑥ି௡𝐽௡(𝑥)) = −𝑥ି௡𝐽௡ାଵ(𝑥). [5] CO2 3 

     
Q.3(a) Find the Fourier series expansion of the following periodic function with period 2π: 

𝑓(𝑥) = 𝑥ଶ ,      − 𝜋 ≤ 𝑥 ≤ 𝜋. 
Hence, find the sum of the series 

ଵ

ଵమ −
ଵ

ଶమ +
ଵ

ଷమ −
ଵ

ସర + . . .. 

[5] CO3 2 

Q.3(b) Use the method of separation of variables to solve the wave equation 
డమ௨

డ௧మ = 𝑐ଶ డమ௨

డ௫మ  under 

the conditions (i) 𝑢 = 0 when 𝑥 = 0 and 𝑥 = 𝜋, (𝑖𝑖) 
డ௨

డ௧
= 0 when 𝑡 = 0 and (iii) 𝑢(𝑥, 0) =

𝑥, 0 < 𝑥 < 𝜋. 

[5] CO3 3 

     
     

Q.4(a) Expand the function 𝑓(𝑧) =
ଵ

(௭ିଵ)(௭ିଶ)
 for 1 < |𝑧| < 2  as a Laurent series expansion. [5] CO4 2 

Q.4(b) Evaluate the integral 𝐼 = ∮
ௗ௭

௭మା௭య , 𝐶: |𝑧| = 2
஼

 using Cauchy Residue theorem. [5] CO4 3 

     
     

Q.5(a) If the probability density function is defined by 𝑓(𝑥) = ൜
𝑘 𝑥ଷ, 0 ≤ 𝑥 ≤ 3
0,    𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 ,

  

then  (i) find the value of 𝑘, (ii) find the probability between 𝑥 = 1/2 and  𝑥 = 3/2. 

[5] CO5 3 

Q.5(b) A car hire firm has two cars which it hires out day by day. The number of demands for 
a car on each day is distributed as a poisson distribution with mean 1.5. Calculate the 
proportion,   of days on which (i) neither car is used (ii) some demand is refused.  

[5] CO5 3 
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