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! Note: (1) Question No. 1 is Compulsory. ‘
i ;
\ (2) Answer any three questions from Q.2 to Q.6.
“1 (3) Figures to the right indicate full marks.
1.0 - e
1. (a) Find the eigen values of A% + 2] where A = |2 —2.0 0 (5)
3 S N
(b) Find the Laplace transform of f{7), where 5
<t }
osde ©
(¢) Determine the constants a, b, ¢, d if
f(2) = x? + 2axy + by? + i(cx% + 2dxy + y?)is analytic. : %)
(d) Obtain half range Sine Series for f()Q =2, in Q=x< 3. x Jo ®)
. 4s¥12 4
2.(a) Find " L (m) (6)
(b) Find the Laplace tranS’forrn 8 e~4t fot u sin3udu . (6)
. : : i ax 0<x<1
(c) Obtain the Fourier expansion for f (x) = [7[(2 ) 1&x<2 } and
hence deduce that :
7" 1 bl 1 1 =
?=F+§;+5—2'+'7—2+”".. (8)
3(a) Use Cayley- Hamilton theorem to find 2A* — 543 — 7A + 6] where A = [1 6)

-

(b)Dctermme the solution. of one-dimensional heat equation

3 &%3:- = 22 5—2- under the boundary COHdlthﬂS u (0, t) =0,u (/, ) =0 and u (x, 0) =%,

(()<x<l), [ being the 1ength of the rod

2
(c). Usmg Conyolution theorem find the inverse Laplace transform of -(—;(EE%B—);
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4 (a) Find the orthogona] trajectory of the family of curves given by Xy—xyd=¢ ©)

©
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(b) Prove that f et Lt = —log B
a%u  O0u _ .
(c) Using Craxlk-NgL11(315011 formula, Solve 7= = 5 = 0.u(0,t) = 0,u(4,t) =0,
u(x, 0) = 3 (16 — x?). Find v for i=0, 1, 2,3,4andj=0, 1, P taking h'= 1. L '(3)
‘ ‘ 52102
5 (a) Find inverse Laplace transform of log ( m)- ‘ (6)
o)
(b) Show that the function u = -log(x + yz) is harmomc and ﬁnd its
correspondmg analytic function and its harmonic conjugate. (6)
() Solve — ; 32 —=0 by Bender-Schrriiat metho&? subject\ié’ the congii""ff'c')ns,
(0,6) = 0,u(x, 0) = 0,u(l,t) = t, taking h=0.25, 0<x<f, )
6 (a) Using Laplace transform Evaluate ‘
o e =Y sl
Jy e (et du) de ©
(b) Obtain Fourier series for f(x) = x cosx in (—7,1). (6)

-9 41

(c) Show that-the matrix A'= [ -8 3 4] is dlagonahsable Find the dlagonal form D

164 °\ 7

and the diagonalising matnx M.
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