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   CO BL 
Q.1(a)  Check whether 𝑠𝑖𝑛(𝑥) , 𝑠𝑖𝑛(2𝑥) , 𝑠𝑖𝑛(3𝑥) 

are linearly independent in the interval [0,2π]. Give reason. 
[3] 3 2 

Q.1(b) For certain values of the constant n, the function g defined by 𝑔(𝑥) = 𝑥௡  is the 
solution of the differential equation 𝑥ଷ𝑦ᇱᇱᇱ + 2𝑥ଶ𝑦ᇱᇱ − 10𝑥𝑦ᇱ − 8𝑦 = 0. 
Determine all such values of n. 

[2] 3 2 

     
     

Q.2 Solve 𝑦ᇱᇱ + 𝑦 = 𝑡𝑎𝑛(𝑥). [5] 3 4 
     
     

Q.3(a) Solve 𝑦ᇱᇱ − 6𝑦ᇱ + 8𝑦 = (𝑒ଶ௫ − 1)ଶ + 𝑠𝑖𝑛(3𝑥). [3] 3 4 
Q.3(b) Solve 𝑥ସ𝑦ᇱᇱᇱ + 2𝑥ଷ𝑦ᇱᇱ − 𝑥ଶ𝑦ᇱ + 𝑥𝑦 = 0. [2] 3 2 

     
     

Q.4(a) Suppose 𝑚 ≠ 𝑛, then find the value of ∫ 𝑃௠(𝑥)𝑃௡(𝑥)
ଵ

ିଵ
 𝑑𝑥, where 𝑃௡(𝑥) 

denotes the Legendre polynomial of degree n. 

[2] 2 1 

Q.4(b) Find the polynomial 𝑃ଷ(𝑥). 
 
Prove that 𝑃ଶ௠(0) = (−1)௠ ଶ௠!

(௠!)మଶమ೘. 

[3] 4 1 

     
     

Q.5 Use Frobenious method to find the solution of the given differential equation2𝑥ଶ𝑦ᇱᇱ +
𝑥𝑦ᇱ + (𝑥ଶ − 3)𝑦 = 0 in some interval 0 < 𝑥 < 𝑅. 

[5] 2 3 
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