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N.B. 1) Question No. 1 is compulsory.

2) Attempt any three out of remaining five Questions =~ = .. S
3) Figure to right indicate full mark. > Sl

1a)F|nd the constant a, b, ¢, d ,e if F(z) = 3x3+bxv +3x2 +CV +x +t{ dx' ;"'”2373

+exy+Y ) is Analytic. S SSEIERE. f05]
b) Find directional derivatives of @ = 4xy’- Zyz at [1 2” 2] i the*?jjre%m;: ef 3
2i+3j+ 5K PR ;1';:.;&:% R TOS] 5
¢) Show that the set of functions Fn( X J Cosnx n 1 2}3: :“9;;"51;'650;;31 wér 24
[-m,m] Hence construct orthonormal set \‘ : 195)
d) Find L[e 2" cos2t.cosat ] ~’|' -—}. Jﬂ :.~ o (05)
Q.2 a) Prove that Field = (z -+ 2x + 3y )r+ (3)(;1-2\,« -1-1)] + (y * sz)k {s m'otat:onal
Find scalarpotentlonal ﬁ su“ch that’ F -..-Vﬂ .,_-Q * (06)
b) obtain Fourier expanslon of F(x);b ﬂ»as :é in. [0 2] | 1 (06)
¢) Using Laplace transform Solw the d‘?ferem;ial equatlon d (08)
vy +2y’ 3y -ﬂfmt Gnren y(ﬂ)&a y ’(GJ 0 &
Q.3a) Pro Vexﬂ"lﬂﬂf Vs /zf ’E) -_-!;.T._,, {m —-cas;u: } & x w (06)
b) Flﬂd’ﬁéf;plegfomjbg‘f;;riér serles of f(x) =e¥in [T ] (06)
(08)

cli%“E*ga E{ﬂaﬂg’(i + x-—.)} u) |. { ;fa——ﬁgg)}

o art is e* (x siny +ycosy)=c (06)
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E’Y mNVolutlon theorem (

(08)

A TR E"‘. o< x € m Hence deduce that
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5. (a) Define Orthogonal set of functions on (a,b) ,Show that the functions e
1(¥) =5, f,(x) = 3x are orthogonal on (-2,2). Determine the constants P, Q such
that f3(x) = Px? + Qx + 9 is ort o

hogonal to both fi(x) & _f}@’}ontheme te

(b) Find the analytic function £(z) = y + ivin terms Dﬁilﬁ
du -5 = Ia +x2 - 3xy2 __yZ — 3yxz +y3 _;ix-"y‘:\

(¢) Verify Green's theorem for [ ¢ (4xy — x?)dx - é}.‘i 6y2)dy |
Cis the closed curve in the XY-plane bounded byy = x2
and x = y* g B i

sin8t 0 <t < e

6. (a) Find Laplace transform of f(x) ={ { - et 5§ and f(t) =l -f(t + 7).
) 2 |

(b) Find the invariant points of’thE‘Bilinear transformation w = (4;:9) ,3lso express it ir
normal form. 2w G | |
(c) Obtain Complex form,d’ﬁfpu}'ier series for f(x) = coshx in (=1, 1)



