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N.B: (1) Question no.1 is compulsory. Q i I D06SERZ

(2)Attempt any three questions from remaining five questions.
(3)Figures to the right indicate full marks.
(4) Assnme suitable data if necessary.

1.(a) Find the Laplace Transform of f(t) = te *tsin3t. ‘ 2 05)

) 1 2.2 (05)
IfA=|0 3 5 |,find the eigen values of A3 + 54 + 8I.
0 0 =2
(c) Find half-range sine series for f (x) = x,x € (0,7). 05)

(d) Find the constants a, b, ¢, d, ¢ if f(z) = (ax? + bxy? + 3x2 t cy:+x)+ (05)
i(dx?y — 2y® + exy +y) is analytic. :
2.2 Byaluate ¥ Ooo E:ffit dt using Laplace Transform. (06)

(b) Show that the function v = 3x%y + 6xy —y> is harmonic and find the (06)
corresponding analytic function f(z) in terms of z.

(c) Find the Fourier Serxes for f(x) = x%,x € (0, Zn) and hence, deduce that (08)
g Wt | 1 !
S R R e tar e 5+ S
3.(a) 41 27 =2] A (06)
Verify Cayley Hamilton' theorem for the matrix A =|—1 3~ 0 | hence

0 . +~2 1
find A~ and A*. : ,
(b) IfF=(x+2y+az)i+(bx—3y—2z)j+ (4x+cy+2z)k is irrotational, then  (06)
finda, b, c.
(c) Find the orthogonal trajectories of the family of curves given by (08)
v’y —xy? =c.

4.a) Use Gauss’s Divergence Theorem to evaluate [[ N.F ds where F = 4xi — (06)
2y%j+z%k and s is the surface of the region x%+y?=4,z=
3 above xy plane.

(®)  Find the inverse Laplace Transform of in [g%l;] (06)
(©) g -6 A2 (08)
Show that.the matrix A=|—-6 7 - —4| is diagonalisable. Find the

: 2 =4 3

transforming and diagonal matrix.
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5.(a) XHZ,-m<x<0 (06)
Find the Fourier Series for f(x) =4~ % .- v :
X=7 O0< x<m> :
(b)  Find L{ fot u sindudu} : (06)

G e s2 - : (08)
Find L {——(524-1) = +4)} using anvoluthp Theore\tp. ;
6.(a) Evaluate by Green’s theorem [ (e *sinydx + e ™™ cosydy) along the curve C, (06)

where C is the rectangle with vertices (0,0), (r, Q), (Tr, %) . (0, %)

. . o S429 .7y s ool (06
(®)  Find the inverse Laplace Transform pf————(sH) Sk o S (06)
(©) = [=2 o2 3K (08)
Find the eigen values and eigen vectorsof A= 2 1 =6
=1 £24°.0
2k 2k 2k ok ok ok ok ok ok ok ok Kk Kk
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