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SECTION-A 

Answer ALL the questions              (34 = 12) 

 

1. Find 𝐿{𝑓(𝑡)}, where 
 𝑓(𝑡)  = 0 𝑤ℎ𝑒𝑛 0 < 𝑡 ≤ 2

    = 3 𝑤ℎ𝑒𝑛 𝑡 > 2
. 

2. Using Fourier integral representation, show that ∫
𝜔 sin 𝑥𝜔

1+𝜔2

∞

0
 𝑑𝜔 =

𝜋

2
𝑒−𝑥, 𝑥 > 0. 

3. If 𝑈(𝑧) =
2𝑧2+3𝑧+4

(𝑧−3)3
 , |𝑧| > 3, Find 𝑢1 and 𝑢2.  

SECTION-B 

Answer any THREE questions             (316 = 48) 

4. (a) Using Laplace transforms evaluate ∫
𝑒−3𝑡−𝑒−6𝑡

𝑡

∞

0
𝑑𝑡. 

(b) Find the inverse Laplace transform of 
1

𝑠(𝑠−𝑎)
 

5. Find the Fourier transform of  𝑓(𝑥) = {
1 − 𝑥2,   |𝑥| ≤ 1
          0, |𝑥| > 1 

     
               

Hence prove that 

∫
sin 𝑠−𝑠 𝑐𝑜𝑠 𝑠

𝑠3

∞

0
. 𝑐𝑜𝑠

𝑠

2
𝑑𝑠 =

3𝜋

16
. 

6. Find the 𝑍-tranform of (a) 𝑎𝑛 cosh 𝑛𝜃 and (b) 𝑎𝑛 sinh 𝑛𝜃. 

7. Find the inverse 𝑍-tranform of 𝐹(𝑧) =
𝑧2

(𝑧−
1

2
)(𝑧−

1

4
)
 using convolution theorem. 

SECTION-C 

Answer any ONE question               (140 = 40) 

 

8. a) Find  𝐿−1 [
𝑠2−𝑠+2

𝑠(𝑠−3)(𝑠+2)
]  

b) Solve the Differential equation 2 (
𝑑𝑥

𝑑𝑡
− 3

𝑑𝑦

𝑑𝑡
) = 𝑡, 

𝑑2𝑦

𝑑𝑡2 + 𝑥 = 2𝑦 given that 𝑥 = 0, 𝑦 = 0,      

     
𝑑𝑦

𝑑𝑡
= 0 when 𝑡 = 0. 

c) Find the inverse 𝑍-transform of 
2𝑧(𝑧2−1)

(𝑧2+1)2  by Power Series Method. 

(10 + 20 + 10) 

9. a) Find the Fourier cosine transform of 𝑓(𝑥) =
1

1+𝑥2. Hence derive Fourier sine transform of     

     ∅(𝑥) =
𝑥

1+𝑥2. 

b) Solve 𝑦𝑘+2 − 2𝑦𝑘+1 + 𝑦𝑘 = 2𝑘 with 𝑦0 = 2, 𝑦1 = 1using 𝑍-transform .         

 (20 + 20)     

*************** 


