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Instruction for candidates: 
1.​ Section A is compulsory. It carries 16 marks. It consists of 4 questions of 4 marks each. 
2.​ Section B consist of 4 questions of 8 marks each. The student has to attempt any 3 

questions out of it.  
3.​ Section C consist of 3 questions of 10 marks each. The student has to attempt any 2 

questions. 
 
​ ​ ​ Section – A​ (4 marks each) 
Q1.​ If V is a vector space of real valued continuous functions over R, then show that the set W 

of solutions of differential equation  is a subspace of V. 2𝑦'' − 9𝑦' + 2𝑦 = 0
Q2.​ Find the finite sine transform of .  𝑥3

Q3.​ Solve Laplace equation in two dimensions which satisfies the conditions: 
 and . 𝑢 0, 𝑦( ) = 𝑢 𝑙, 𝑦( ) = 𝑢 𝑥, 0( ) = 0  𝑢 𝑥, 𝑎( ) = 𝑠𝑖𝑛 𝑛π𝑥

𝑙

Q4.​ Express  in terms of Legendre’s polynomials. 𝑓 𝑥( ) = 𝑥3 − 5𝑥2 + 𝑥 + 2
​ ​ ​ Section – B​ (8 marks each) 
Q5.​ State and prove Cayley Hamilton Theorem with example. 

(b) Find the eigen values and eigen vectors of the matrix 
 − 2 2 − 3 2 1 − 6 − 1 − 2 0 [ ]

Q6.​ Obtain half-range cosine series for  𝑓 𝑥( ) = 𝑘𝑥   :         0≤𝑥≤ 𝑙
2  𝑘 𝑙 − 𝑥( ):      𝑙

2 ≤𝑥≤𝑙       { }
Q7.​ (a) State and prove convolution theorem for Laplace transforms. 

(b) Find the inverse Laplace transforms of  1

𝑠2(𝑠2+𝑎2)
Q8.​ (a) State and prove orthogonality of Legendre polynomials. 

(b) Prove that  ∫ 𝐽
3

𝑥( )𝑑𝑥 =− 𝐽
2

𝑥( ) − 2
𝑥 𝐽

2
(𝑥)

 
​ ​ ​ Section – C​ (10 marks each) 
Q9.​ (a) Solve  𝑧

𝑥𝑥
− 𝑧

𝑥𝑦
= 𝑠𝑖𝑛𝑥 cos 𝑐𝑜𝑠 2𝑦 

         (b) Use Gauss Jordan method to find rank of matrix  2 1 − 1 0 2 1 5 2 − 3 [ ]
Q10.​(a) Solve with the help of Laplace transform  subjected to the 𝑦'' − 3𝑦' + 2𝑦 = 4𝑡 + 𝑒3𝑡

conditions . 𝑦 0( ) = 1,  𝑦' 0( ) =− 1
         (b) State and prove relation between Beta and Gamma function. 
Q11.​(a) Write one dimensional heat conduction equation and find its solution. 
         (b) Solve .   𝑟 − 4𝑠 + 4𝑡 = 𝑒2𝑥+𝑦


