Q.P. Code : 13608

( 3 Hours) [ Total marks : 80

Note :- 1) Question number 1 is compulsory.
2) Attempt any three questions from the remaining five questions.

3) Figures to the right indicate full marks.

Q 1.A) Show that u = y3 — 3x%y is a harmonic function. Also find its harmonic conjugate. (5)

B) Find half range Fourier sine series for f(x) =x°, —w<x<m. )
C)IfF = xye??i + xy?coszj + x?cosxyk find divF and curlF 5
D) Evaluate fﬂm e *tsindt dt . )
2
Q.2) A) Provethat] 1(x) = /E cosXx (6)
2
B) Find an analytic function f(z) whose imaginary part i1s e (ysiny + xcosy) (6)
C) Obtain Fourier series for fix)= 1+ z?x . <x=<1
2
P, g C LT
o
(8)

Hence deduce that == —+ —t—+....
g8 12 37 352
Q.3) A) Show that F = (2xyz%)i + (x%2z% + zcosyz)j + (2x%yz + ycosyz)k ,is a
conservative field. Find.its scalar potential ¢ such that F = Veand hence, find the

work done by F indisplacing a particle from A(0,0,1) to B(1,77/4,2)

along straight line AB (6)

B) Show that the set of functions f; (x) = 1, f5(x) = x are orthogonal over

(-1, 1). Determine the constants a and b such that the function f3(x) = —1+ ax + bx?

(%)

is orthogonal to both f; and f;on that interval
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C) Find (i) L"{log [E]}

(@) L{(e fcost. H(t —m)} (8)
4 8
Q.4) A) Prove that [ Js(x) dx = —J,(x) — ~J3(x) —=J>(x) (6)
B) Find inverse Laplace of m using Convolution theorem. (6)
C) Expand f(x) = gx:_ﬁfjﬂﬁz.‘n the interval 0 < x < 2w as a Fourier series.
Hence, deduce that Z—E = %—F 21—;":—2 s AN, (8)

Q.5) A) Using Gauss Divergence theorem, prove that ﬂ; (v2z2it z%x%j + z2y?k). Nds= 112
where S is the part of the sphere x2 4+ y2 + z2 = 1 and above the xy-plane. (6)
B) Prove that [5(X) +3],(x) + 4]/ (x) =0 (6)
C) Solve (D?-2D*+5D)y = 0, with y(0)= 0, y’(0)=0 and y"(0)= 1, (8)
1 1

Q.6) A) Evaluate by Green’s theorem for fc(; dx + ;d_}?) where C is the

the boundary of the region definebyx=1,x=4,y=1andy=+/x (6)
B) Find the bilinear transformation which maps the points z=1, 1, -1

onto pomts w=1, 0 —1 (6)

C) Find Fourier cosine integral representation for f(X) =e~",x > 0

GO COSS o E —-x
Hence, show that fﬂ == dw = e ", X2 0 (8)
s R e R R
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