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N.B. :— (1) All questions are compulsory.

(it) Figures to the right indicate full marks.

1. If L[f(#)] denote the Laplace transform of f{¢), then prove that : 15
LIf"@®)] = s"LIF®)]1-s""£(0) = s" £ (0) =" £ (0) .......... -f"N0).
Hence find the Laplace transform of #2cosat-
Or
(@) Find the inverse Laplace transform of : 8
s—-1
s -6s+25"
P.T.O.
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(b) Find the inverse Laplace transform of : 7

2
S

(s> +a?) (s*+b%)"

2. Prove the Fourier sine and cosine integrals : 15

257 . T .

f)== | sinuxdu | f(t).sinut dt
T 0 0

and

9 = o

flx)=— J. cosux du J- f(@) cosut dt
n 0 0

Or

(a) Using the Laplace transforms, find the solution of the initial value

problem : 8

y"+25y =10 cos b5t ,
y0)=2, y'(0)=0.

(b) Solve the initial value problem : 7
2y" +5y' +2y=e*,

y0)=1, y'(0)=1.

FA017F073DB104FA8D46A5C89E8FOD 73



WT ( 3 ) NA—41—2023

3. Attempt any two of the following : 5 marks each

(a) Find the Laplace transform of ¢pg2z.

(b) Find the inverse Laplace transform of :
s*+3
s(s*+9)"
(c) Applying convolution, solve the following initial value problem :
y"+ y=sin3t,

y(0)=0, y'(0)=0.

(d) If F(s) is the complex Fourier transform of flx), then prove that :

F{f(ax)) = = F( j
a

S
a
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