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SECTION A 

1. Each Question will carry 5 Marks 

2. Instruction: Complete the statement / Select the correct answer(s) 

S. No. Question CO 

Q 1 If 𝑈(𝑡 − 𝑎) is a unit step function, then 𝐿[𝑈(𝑡 − 𝑎)]= 
CO2 

Q2 𝐿−1 [ 
1

𝑠𝑛]  is possible only when n is or  

a. Positive integer 

b. Zero 

c.    Negative integer 

d. Negative rational 

 

 

 

CO2 

Q3 Find the Laplace transform of 𝑡 + 𝑡2 + 𝑡3 

a.  
1

𝑠2 +
2

𝑠3 +
6

𝑠4 
 

b. 
1

𝑠2 +
2

𝑠3 +
3

𝑠4 
 

c.    
1

𝑠2 +
1

𝑠3 +
1

𝑠4 
 

d. 
1

𝑠
+

2

𝑠2 +
3

𝑠3 

 

 

CO2 

Q4 The value of Dirac delta function is ............................... only for a short time, otherwise it 
will be………………….. 

 

CO1 

Q5  A three dimensional general wave equation propagating in space with velocity v can be 

represented by the equation  

a.   
𝜕2𝑌

𝜕𝑡2 = 𝑣2 (
𝜕2𝑌

𝜕𝑥2 +
𝜕2𝑌

𝜕𝑦2 +
𝜕2𝑌

𝜕𝑧2) 

b.  𝑣2 𝜕2𝑌

𝜕𝑡2 = (
𝜕2𝑌

𝜕𝑥2 +
𝜕2𝑌

𝜕𝑦2 +
𝜕2𝑌

𝜕𝑧2) 

c.  𝑣2 𝜕𝑌

𝜕𝑡
= (

𝜕2𝑌

𝜕𝑥2
+

𝜕2𝑌

𝜕𝑦2
+

𝜕2𝑌

𝜕𝑧2
) 

d.   
𝜕𝑌

𝜕𝑡
= 𝑣2 (

𝜕2𝑌

𝜕𝑥2 +
𝜕2𝑌

𝜕𝑦2 +
𝜕2𝑌

𝜕𝑧2) 

 

 

CO3 



Q6  An analytic function within a closed contour can be expanded by ……………series while,  

 if the function is analytic with in the closed ring bounded by two concentric circles  

  centered at same point expanded by……….series. 

 

CO1 

SECTION B 

1. Each question will carry 10marks 

2. Instruction: Write short / brief notes 

Q 7 (a)State the Cauchy residue theorem for multiply connected region. 
 

(b) Evaluate ∮
𝑧2

(𝑧−1)2(𝑧−2)𝑐
𝑑𝑧 ; where c is |𝑧| = 1.5 

 

 

CO1 

Q 8  If 𝑧 = cos 𝜃 + 𝑖 sin 𝜃, prove that 

                  

      
1+𝑧

1−𝑧
= 𝑖 cot

𝜃

2
 

 

CO1 

Q 9 Evaluate 

(a) ∫ 𝑒−𝑡𝑡3∞

0
𝑠𝑖𝑛𝑡 𝑑𝑡                                                              (b)   𝐿−1 [

𝑠2+2𝑠−3

𝑠(𝑠−3)(𝑠+2)
] 

 

CO2 

Q 10 
Find the Fourier transform of 𝑒

−
𝑟2

𝑎2, where a is a constant and 𝑟 = √𝑥2 + 𝑦2 + 𝑧2. CO3 

Q 11 Find the Laplace transform of the following function  

𝑓(𝑡) = {
𝑡                    0 < 𝑡 ≤ 𝑏

2𝑏 − 𝑡            𝑏 < 𝑡 < 2𝑏                    
where 2b being the period of 𝑓(𝑡). 

 

OR 

Find the Fourier transform of 

𝑓(𝑥) = {
1 − 𝑥2      𝑖𝑓 |𝑥| ≤ 1

0               𝑖𝑓|𝑥| > 1
 

and use it to evaluate∫ (
𝑠 cos 𝑠−sin 𝑠

𝑠3 )
∞

0
cos

𝑠

2
 𝑑𝑠. 

                                                                                                               

 

 

CO2 

 

1. Each Question carries 20Marks. 
2. Instruction: Write long answer. 

Section C  

Q12 Find the equation of motion of an object exhibiting simple harmonic motion with a 

resistive force (damped harmonic oscillator) and find the solution of the differential 

equation by the Laplace Transform. 

 

OR 

 

An alternative emf 𝐸 = 𝐸0 sin 𝜔𝑡 is applied to an inductance L and a capacitance C in 

series. Show that the current in the circuit is 
𝐸0𝜔

(𝑛2−𝜔2)𝐿
(cos 𝜔𝑡 − cos 𝑛𝑡)       , where 𝑛2 =

1

𝐿𝐶
  

 

 

 

 

CO4 

 


