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N.B.:1) Question no.1 is compulsory.
2) Attempt any three questions from Q.2to Q. 6.
3) Figures to the right indicate full marks.

©1.a) Find the Laplace transform of e ~4ttsin 3t . [5].
b) Find the half-range cosine series for f(x) =x, 0 <x < 278 & e [5] E
© Find V. (T V,._a) : 151 =

ﬁ d) Show that the function f(z) = sinzis analytic and find f'(2) in terms of z. ) [51

Q2.2)  pind the inverse Z-transform of F(z) = E 5)3 Jz<hs N (6]
b) Find the analytic function whose imaginary part is e‘x(y sm y 4+ xC08Yy). [6]
¢) Obtain Fourier series for the function  f (x) =%+ x = < x <7 and 18]

flx+2m) = f(x). i ) : ; : :
L O REVe. e ool pele s
Hence deduce that — = +z+ 5+ .. and S s e
1 e
E %) Find L1 [(?_a)%_tﬁ] using convolution theorem. -3 . [6]
b) ks= {mn( )sm(mm)sm(ﬁu) .} orthogonal in (0, 1)? 161
€) Using Green’s theorem in the plane evaluate [ (xy + y2)dx + (xz)dy where C (8]
is the closed curve of the reglon ‘bounded by y=x andy = x2.
Q4.2) " (sin2t ,0<t<% (6]
Find Laplace transform of f (t) = 4 2 and S
‘ 0 . i <t<T
f®) =ft+mn).
b) Prove that a vector field f Is m*otatlona] and hence ﬁnd its scalar potential [6]
f= @+xy)i+ O+ 2%y
¢) Find the Founer expansmon for f (x) =+1-cosx in (0 2m). Hence deduce [8]
that "-— 21 4?12"‘1 £
QS“"). ‘Use Gauss’s Dlvergence Theorem to show that [[; Vr?ds = 6V where S is any [6]
closed surface enclosing a volume V.
b) Find the Z-transform of ) = b", k< 0. [6]
¢) i) Find L7 [(S - (8]
RN a? \
ii) Find L. [log (_1 + -s—z)]
Q6.2) Solve using Laplace transform [6]
(D*+9y = 18t, given that y(0) = 0 andy( ) 0
b)  Find the bilinear transformation which maps the points Z=c0, 1, 0 onto [6]
S W=0,1,0.
¢) Find Fourler integral representation of f(x) = e =Ixl —c0 < x < 0. (8]
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N.B.:1) Question no.1 is compulsory.
2) Attempt any three questions from Q.2to Q.6.
3) Figures to the right indicate full marks.

Ql.a) Find the Laplace transform of e~*ftsin3t . : 2 [51
b) Find the half-range cosine series for f(x) =x, 0 <x < 2 R 3 5 [§] E
c 51 =
) Find V. (T‘ Vr_s) : : [ ] =
d) Show that the function f(z) = sin z is analytic and find f'(2) in terms of z. [5]
Q2.3) Find the inverse Z-transform of F (z) = (;:1;)—3 Jzl2s s 6]
b) Find the analytic function whose imaginary partis e *(y siny + x cos y). : [6]
¢) Obtain Fourier series for the function f(x)=x+x? ,—-m<x<m and (8]

flx +2m) = f(x).
H didd h R AT SRy D
ence deduce that ?‘F"’}}fﬁ"‘"‘@nd Gt i o b

e Find L7! [m] using convolution theorem. (6]
b) Is S= {sin ("Tx),sin (:hrx) si n(Srrx) } onhpgonél in(0, _1)? [6]
€)  Using Green’s theorem in the plane evaluate k (xy + y2)dx + (x?)dy where C (8]
is the closed curve of the region bounded by ¥ = x and y = x2.
Q4. a) sin2t - ,0 <t g : [6]
Find Laplace transform of f (t) = ) and
0.5 ,E' <t<m
fO=f(t+m). ;
b) Prove that a vector field f is irrotational and hence find its scalar potential [6]
f= @ ay )i+ A2yl s o
¢). Find the Founcr expansmn for f (x) =v1-cosx in (0, 2m). Hence deduce (8]
- that == ¥ 4n2-1 '
Q5.2) Use Gauss’s Divergence Theorem to show that [f, Vr2ds = 6V where S is any [6]
closed surface enclosing a volume V.
b) Find the Z-transform of f (k) b* k< 0. (6]
c) -1 _ 8]
_) 1) Find L7 & 2)6] _
i Find 17 [log (1 + %)
Q6.a)  Solve using Laplace .tran'sform [6]
(D? + 9)y = 18t, given that y(0) = 0 and y (E) =0
b) Find the bilinear transformatlon which maps the points Z=oo, i, 0 onto [6]
- W=0,1,00.
" ¢) Find Fourier integral representation of f(x) = el —0<x< o0 [8]
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