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   CO BL 

Q.1(a) Solve the following differential equation: 
(𝑦 𝑠𝑖𝑛 2𝑥)𝑑𝑥 − (1 + 𝑦ଶ + 𝑐𝑜𝑠ଶ𝑥)𝑑𝑦 = 0 

 

[5] 1 1 

Q.1(b) Find general of the following differential equation:                  
𝑦 = 2𝑝𝑥 + 𝑝ଶ 

[5] 1 1 

     
Q.2(a) Show that the functions  𝑥 and 𝑥𝑒௫  are linearly independent. Hence, set up the 

differential equation having them as its independent solutions. 
[5] 2 2 

Q.2(b) Solve the following differential equation: 
y''-y = xଶ +cos x + e୶

 

[5] 2 2 

     
Q.3(a) Solve the simultaneous differential equations: 

𝑑𝑥

𝑑𝑡
+ 𝑥 − 𝑦 = 𝑒௧ ;     

𝑑𝑦

𝑑𝑡
− 𝑥 + 𝑦 = 𝑒௧ 

[5] 3 2 

Q.3(b) Verify that 𝑥(𝑦ଶ − 1)  𝑑𝑥  + 𝑦(𝑥ଶ − 𝑧ଶ)  𝑑𝑦  − 𝑧(𝑦ଶ − 1)  𝑑𝑧  = 0 is integrable. 
Then solve the differential equation. 

[5] 3 2 

     
Q.4(a) Find the power series solution of the equation: 

 (xଶ + 1)y'' + xy'-xy = 0  about 𝑥 = 0. 
 

[5] 4 1 

Q.4(b) Express  𝑓(𝑥) = 𝑥ଷ − 6𝑥ଶ + 5𝑥 − 3   in terms of Legendre polynomials. 
 

[5] 4 2 

     
Q.5(a) Apply Picard's method to solve the following initial value problem upto third 

approximation: 
𝑑𝑦

𝑑𝑥
=  𝑒௫ + 𝑦ଶ,              𝑦(0) =  1 

[5] 5 2 

Q.5(b) Find the eigenvalues and the corresponding eigenfunctions of the following Strum-
Liouville problem:  
𝑦ᇱᇱ(𝑥) +  𝜆 𝑦(𝑥) =  0,   0 ≤ 𝑥 ≤ 𝐿,    𝑦(0) =  0 ,         𝑦ᇱ(𝐿) =  0. 

[5] 5 2 
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