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Y-l : / Instructions Seat No.:

(1)  GuRlsd galdd [4o1dl Grizadl Uz 2192t quidl.
Fill up strictly the above details on your answer book
(2)  Answer all questions
(3) Figures to the right indicate marks
(4) Follow usual notations and conventions

\ Student’s Signature
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Attempt Any Two: 14
Let £ (¢) be a periodic function with period ® so that st

J(t+nw) = £(1) (n € N), then prove that L[/ (¢ + no)] = ‘”ij_gfj dt Find

Laplace transform of /() = £* , where f (1 +2) = f () .

If L[f ()] = (s), then prove that L[#" £ ()] = (- )" % 7(s)

Hence find L[zsinat].

o 2t 0<t<5

(1) Find Laplace Transform of f(¢) = | (55

(i) Find L [%at] Does L [%Sat]exist?

Attempt Any Two: 14

If the function f(7) is piecewise continuous function on every finite interval and it
satisfies the condition | /(1) | < M e®, Vv t >0, for some constants a and M. Prove
that Laplace transform of f(¢) exists V s> a.

Define finite Laplace transform. Find finite Laplace transform of
(1) f(¥) = cosat
(i) f()=7
. ) o o=l _ g3t d
(1) Using Laplace transform evaluate /(; T o dt
(ii) Find L[ cosat]

Attempt Any Twoi 14
. -1

FmdL [(82+az)(sz+bz) .
. . . N S

(1) Using convolution theorem evaluate L (s+a)s+h)

t
(i) Prove that [ Jo(u) Jy (¢ wdu = sint
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(c)

(a)

(b)

(©)

(a)

(b)

(i) Prove that ! [tan_l ((5,22»] = % sin(?) sinh(f)

(ii) Find L] [ e ]
S+
Attempt Any Two: 14
Use Laplace transform to solve
y'=5%'+6y=e’,y(0)=y"(0)=1.
Using Laplace transform solve
u,+xu = x, x>0,7>0, with the initial and boundary conditions
ux,0)=0,forx>0,u(0,)=0,fort>0
Using Laplace transform, solve the following integral equations

i) fO=1+ [ 'sin(-w /() du
i) [ S (w5 du=1+ 2

Attempt Any Two: 14
Define convolution of two functions.

IfL! [f(s)] =/ () and L' [Z (s)] = g (¢), then prove that

L) g®]=(*g) 0

Define Cosine integral function and derive its Laplace transform.

IfL[f ()] =/7(s), then in usual notations prove that

(i) L|f(at)= 157 (%)] ,a>0is a constant.

(ii) L[e“f ()] =f(s—a).
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