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Instructions: 1) All questions are compulsory.

2) Assume suitable data lvherever necessary.
3) Use of non-programmable calculator is allowed.

Q.1 Solve the following

a) Solve (D2 +4D+3)y=e-t*
OR

a) Solve (Da +8D2 +16)y = sin2.rr

b) Find Fourier expansion of f (x) = .,n - co. n in (0,2t) and Hence

deduce tr.,at !=t#=
OR

b) la(x-l\.-l<x<0
Find Fourier series for f (x) = )

fa(x+/),0<x<l'
Hence deduce that L= t -! * I - 1*........

4 357
Q.2 Solve the following

a) [r .lxl<a
Find the Fourier transform of /(x) = i - ' ', ', 

--

10, l*1, o

Hence evaluate Tt" 
o' ,, .

"00
OR

a) Find the Fourier sine transform of -f (*) = e-* and hence show that
*p 

x sin mx , 7t -btl-v]'X=-EJo l+x' 2
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b) A particle moves on the curveJr =2t', !=t2 -4t, z=3t-5, where /
is the time. Find the component of velocity and acceleration at time
/ = 1 in the directioni _3 j * rO. 

OO

b) rf O=xt +y'+z'-3xyz , find (i) v.vd Qi) div F Qii)curt F,
where F =y 0.

Q.3 Solve any Two
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Solve (D3 +2D2 + D)t = x2 +x

f-o -1r<Y<OFindFourierexpansionofthefunction f(x)=] 'o ' /! \4\!
' tx,0<x<r

Hence deduce that t=l*1+1+1*.....
g 12'32'52'72

Find the Fourier cosine transform of -1 .- -' 
1+x2

Prove that Y.( rYl) = 
n(n-2)

''['',') ,"'

Solve any Three

Find Laplace transform of f (t) = te3' sin}t

Find Laplace transform of f (t) ='; r' 
ti'4u 
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c) Find Laplace transform of

f (r) = "f (t *2o) .

d) 
Find inverse Laplace transform of tan

Solve any Three

FindZtransform of xo = 3k +5k, k <O

Findztransformof x, = 
sinak. ft>onk

0<t<q
and

a <t <2a
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c) 
Find inverse Z transform of F(z) =

(z -3)(z -2)
if Roc is (i) lzl< 2 (ii) 2 < l4.z

d) Obtain the Z transform ofsinhaft, k>}where abeing real.

find Zle4k sinh2f]

Q.6 Solve any Three

a) Use convolution theorem to find inverse Laplace transform of 06
s

(s2 +4)(s2 +l) '

Find Laplace transform of
(i) f(t) = e-'' +2t3 +cos4t (ii) f(t) = cos(att + F)

Find Z transform of xo = 2k cos(3k + 2), k > 0

Find inverse Ztransform of F(z\= ' . if RoC is lrl>S
(z -5)' 
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