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Total No. of Printed Pages: 3 

SUBJECT CODE NO: - Y-2051 

FACULTY OF SCIENCE AND TECHNOLOGY 

B.Sc. S.Y (Sem-III) 

Examination March / April - 2023 

Mathematics MAT - 302 Integral Transforms 

 

[Time:1.30 Hours] [Max. Marks: 50] 

Please check whether you have got the right question paper. 

N. B 1) All questions are compulsory. 

 2) Figures to the right indicate full marks. 

 

Q1 a) Attempt any one of the following: 

i. 𝐼𝑓 𝐿−1{𝑓(𝑠)} =  𝐹(𝑡) 𝑎𝑛𝑑 𝐿−1{𝑔(𝑠)} = 𝐺(𝑡), then prove that  

𝐿−1{𝑓(𝑠)𝑔(𝑠)} = ∫ 𝐹(𝑢)𝐺(𝑡 − 𝑢)𝑑𝑢.
𝑡

0

 

 

ii. 𝐼𝑓 𝐿{𝐹(𝑡)} = 𝑓(𝑠), 𝑡ℎ𝑒𝑛 𝑓𝑜𝑟 𝑛 = 1,2,3 . . . . . , 𝑝𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡 

𝐿{𝑡𝑛𝐹(𝑡)} = (−1)𝑛
𝑑𝑛

𝑑𝑠𝑛
𝑓(𝑠). 

 

b) Attempt any one of the following: 

i. If 𝐿𝑛(𝑥) =
𝑒𝑥

𝑛!

𝑑𝑛

𝑑𝑥𝑛 (𝑒−𝑥𝑥𝑛), then prove that 𝐿{𝐿𝑛(𝑡)} =
(𝑠−1)𝑛

𝑠𝑛+1 , 𝑠 > 1. 

 

ii. Using Heavi-side's expansion formula, find 𝐿−1 {
3𝑠+1

(𝑠−1)(𝑠2+1)
}. 

 

 

08 

 

 

 

 

 

 

 

 

07 

Q2 a) Attempt any one of the following: 

i. If 𝐹(𝑥) has the Fourier transform f (𝑠) , the prove that 𝐹(𝑥) 𝑐𝑜𝑠 𝑎𝑥 has 

the Fourier transform 
1

2
𝑓(𝑠 − 𝑎) +

1

2
𝑓(𝑠 + 𝑎). 

 

ii. If 𝐿{𝐹(𝑡)} = 𝑓(𝑠), then prove that lim
𝑡→∞

𝐹(𝑡) = lim
𝑠→0

𝑠 𝑓(𝑠). 

 

 

 

b)  Attempt any one of the following:  

i. Find the Fourier transform of  

𝑓(𝑥) = {
𝑥2, 𝑖𝑓 |𝑥| < 𝑎,

0, 𝑖𝑓 |𝑥| > 𝑎
 

 

ii. Evaluate the integral ∫ 𝑒−𝑎𝑥𝑥𝑚−1𝑐𝑜𝑠 𝑏𝑥𝑑𝑥.
∞

0
 

 

 

 

08 
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Q3 a) Attempt any one of the following: 

i. If 𝐿{𝐹(𝑡)}  =  𝑓(𝑠), then prove that 𝐿{𝑒𝑎𝑡𝐹(𝑡)} = 𝑓(𝑠 − 𝑎). 
 

ii. If 𝑓(𝑠) is the Fourier transform of 𝐹(𝑥), then prove that 
1

𝑠
𝑓 (

𝑠

𝑎
) is the 

Fourier transform of 𝐹(𝑎𝑥). 

 

b) Attempt any one of the following: 

i. Find the value of 𝐿−1 {
1

𝑠−2
+

2

𝑠+5
+

6

𝑠4
}  

 

ii. Prove that 𝐿{𝑡𝑒𝑎𝑡  𝑠𝑖𝑛 𝑎𝑡}  =
2𝑎(𝑠−𝑎)

(𝑠2−2𝑎𝑠+2𝑎2)2. 

 

05 

 

 

 

 

 

 

05 

Q4 Choose the correct alternative and rewrite the sentence: 

 

a) If 0 < 𝑙 <  1 𝑡ℎ𝑒𝑛 Γ(𝑙)Γ(1 − 𝑙) = . . . . . . . . . . . ..  

i. 
𝑠𝑖𝑛 𝑙𝜋

𝜋
 

 

ii. 
𝑐𝑜𝑠 𝑙𝜋

𝜋
 

 

iii. 
𝜋

𝑠𝑖𝑛 𝑙 𝜋
 

 

iv. 
𝜋

𝑐𝑜𝑠 𝑙 𝜋
 

 

b) If 𝐿{𝐹(𝑡)}  =  𝑓(𝑠) then 𝐿 {
𝐹(𝑡)

𝑡
} =…………  

i. ∫ 𝑓(𝑢)𝑑𝑢
∞

0
 

 

ii. ∫ 𝑓(𝑢)𝑑𝑢
∞

1
 

 

iii. ∫ 𝑓(𝑢)𝑑𝑢
∞

𝑠
 

 

iv. ∫ 𝑓(𝑢)𝑑𝑢
∞

−∞
 

 

c) 𝐿−1 {
1

𝑠2}  = ………….  

i. t2 

ii. t 

iii. t3 

iv. 1 
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d) The finite Fourier sine transform of 𝑓(𝑥)  =  1 𝑓𝑜𝑟 0 <  𝑥 <  𝜋 is ……….  

i. 
𝜋(−1)𝑠+1

𝑠
 

 

ii. 
𝜋(−1)𝑠−1

𝑠
 

 

iii. 
𝜋(−1)𝑠+1

𝑠2
 

 

iv. 
1−(−1)𝑠

𝑠
 

 

e) 𝐿{𝑐𝑜𝑠ℎ 𝑎𝑡} = . . . . . . . . ..   

i. 
𝑎

𝑠2−𝑎2 

 

ii. 
𝑠

𝑠2−𝑎2 

 

iii. 
𝑎

𝑠2+𝑎2 

 

iv. 
𝑠

𝑠2+𝑎2 
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