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Instruction for candidates: 
1.​ Section A is compulsory. It consists of 10 parts of two marks each. 
2.​ Section B consist of 5 questions of 5 marks each. The student has to attempt any 4 

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​ (2 marks each) 
Q1.​ Attempt the following: 

a.​ State Dirichlet’s Conditions.  

b.​ Evaluate . 𝐿 sin 𝑠𝑖𝑛 𝑡 sin 𝑠𝑖𝑛 2𝑡 { }

c.​ State Triangular wave form with its Fourier expansion. 

d.​ Write the Fourier transforms of a function. 

e.​ What do you mean by a periodic function? 

f.​ State Modulation theorem of Fourier transforms. 

g.​ Find Laplace transform of  

h.​ Define unit step function. 

i.​ State Parseval’s inequality. 

j.​ State & prove first shifting property of Laplace transform. 

 
​ ​ ​ Section – B​ (5 marks each) 

Q2.​ Find the half range cosine series for and prove that 
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Q3.​ Prove that  
0

∞

∫ 𝑡2

𝑡2+( )1
2 𝑑𝑡 = π
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Q4.​ Evaluate  
0

∞

∫ 𝑡𝑒−2𝑡 sin 𝑠𝑖𝑛 3𝑡 𝑑𝑡 .

Q5.​ State and Prove Convolution theorem of Fourier Transforms. 
Q6.​ Find the inverse Laplace transform of  𝑆

𝑆2+1( ) 𝑆2+4( ) .

 
 
 

​ ​ ​ Section – C​ (10 marks each) 
Q7.​ Solve  when . 𝑑𝑥

𝑑𝑡 + 𝑦 = sin 𝑠𝑖𝑛 𝑡 ,  𝑑𝑦
𝑑𝑡 + 𝑥 = cos 𝑐𝑜𝑠 𝑡,  𝑦 0( ) = 0,  𝑥 0( ) = 2

Q8.​ Use finite Fourier transform to solve  given ∂𝑢
∂𝑡 = ∂2𝑢

∂𝑥2 ;

  where  𝑢 0, 𝑡( ) = 0,  𝑢 4, 𝑡( ) = 0,  𝑎𝑛𝑑 𝑢 𝑥, 0( ) = 2𝑥, 0 < 𝑥 < 4, 𝑡 > 0.
Q9.​ Solve If  prove that 𝑓 𝑥( ) = 0;  − π≤𝑥≤0 sin 𝑠𝑖𝑛 𝑥;   0≤𝑐≤π { }

. Hence prove that (i) 𝑓 𝑥( ) = 1
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