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 ( Notations have their usual meanings. ) 
Answer Question No. 1 and any four from the rest. 

 
1. Answer any five questions :  2 × 5 = 10 

 a) Show that 22
]cos[

ω
ω

+
=

p

p
tL . 

 b) State and prove the shifting theorem of Laplace transform. 
 c) If )(pF  is the Laplace transform of a function )( tf , which is piecewise continuous 

in any finite interval of t and is of exponential order )( ateO  at ∞→t , then show 

that 0)( =∞→ pFp
lim . 

 d) How Fourier transform of a function )( xf  of real variable x is defined ? 

 e) By the use of Fourier transform reduce the differential equation, 
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  with the given initial conditions, 
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0
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  to an algebraic equation. 
 f) State the convolution theorem of Laplace transform. 
 g) Write the expression for the convolution of the two functions )( xf  and )( xg  and 

then state the convolution theorem. 
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Second Answer : 
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Third Answer : 
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ªFifth Answer : 
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2. Considering the functions )(1 xf  and )(2 xf  defined by  

 
bx
bxxf

ax
axxf
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⎭
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||,1)(

||,0
||,1)( 21  

 and using Parseval's relation, show that  
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∞

, ba <<0 . 10 

3. Find the Fourier inversion of )(|| 2/1 kfk , where )(kf  is the Fourier transform of )( xf .

 10 

4. If )()]([ pFtfL =  in the domain apRe >)(  and ∫=
t

ft
0

d)()( ττφ , then show that 

)(1])([ pF
p

tL =φ , which exists in the domain apRe >)( . Here L denotes the Laplace 

transform. 10 

5. Find 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

+
−

222
1

)( ap

pL  by the use of convolution theorem, where L denotes Laplace 

transform. 10 

6. Use Laplace transform to find the solution of the equation t
t
x

t
x sin

d
d

d
d

3

3
=+ , satisfying the 

initial conditions, 0)0( =x , 2)0( −=′x , 0)0( =′′x . 10 

7. By the use of the function )( xf  defined by  

 ||1)( xxf −= , when 1|| ≤x  

          =         0, when 1|| >x  

 and using Fourier inversion theorem show that π=∫
∞

∞−

x
x

x dsin
2

2
. 10 
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First Answer : 
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Second Answer : 
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Third Answer : 
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ªFourth Answer : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 QP Code : PA/4/VIIA 19 / 20 PG-Sc.-AP-17109 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 QP Code : PA/4/VIIA 20 / 20 PG-Sc.-AP-17109 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  


