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i N.B (1) Question No. 1 is compulsory. 2:36 o 530
(2) Attempt any four questions out of remaining six questions.
(3) Figures to the right indicate full marks.
1. (a) State and prove first shifting theorem and hence evaluate L{e“'” Coszt}. 5
(b) Obtain half range cosine series for f(x) = x in 0 < x < 2. 5
(c) Show that system of equations — 5
ax +by+cz=0,bx+cy+az=0,cx+ay+bz =0
has non trivial solutionifa+b+c=0orifa=b=c.
(d) Find the bilinear transformation which maps the pts z = « , i, 0 onto the pts 5
w=0 icw. :
2. (a) Find - 9

L. [ s
G i L{EHE-3) Gy L{t —S—'ﬁt-)
t et

(b) Solve (D?-3D +2)y =4 e?with y (0) = -3, y' (0) by = 5 using Laplace transform. 5
(c) Determine value of p such that rank of — 6
1110
4$ 431
A= '
022 2 is3
99 p 3

3. (a) Verify Green's thm F = (x?> - y?)i+(x+y)] and c is the traingle with vertices 8
(0,0), (1,1) and (2,1).

(b) Find Fourier series of f(x) = x?, - < x < and hence prove that — 8
n2 (s o] 1 T[2 L= o] (_1)I’1+1
W e _n=1 n ). 12 Fnz=:1 n?
(lll) ﬁ—i+_1_+__1_+ ......
8 12 32 52
© W{fk}={22.222 - }indz {50} 4
4. (a) Find :— 9
p 1 o 3s +1
R av i 1
(1) { s(s +4)2 } (ii) { (s+1) (s2 +2) }

cnii 1 1+2
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(c)

Find complex form of Fourier series for f(x) = Coshax in (2,4)
Prove that Every Hermitian matrix A can be written as B + ic, where B is real
symmetric and ¢ is real skew symmetric.

Obtain Fourier expansion of f(x) = | Cosx | in (-n,n).
Find analytic function f(z) = u + iv such that —
o Cosx + Sinx — e

2Cosx—-e¥ -eY

9 4
If A=|a 0 4 |and adj (adjA) = A find a.
119

i Ay e

Show that F = (ye" CosZ) i + (xeCosZ) j - (¢ sin?)k is irrotational and find

scalar potential of F and evaluate JC F.dv along the curve joining the pt (0, 0, 0)

and (-1, 2, ).
Find non singular matrices P and Q such that -
H 2 35 -4
Mlt os 44 44 8 is reduced to normal form. Also find its rank.
3 0 5 -10

Show that u = Sinx Coshy + 2 Cosxsinhy + x? — y2 + 4xy satisfies Laplace’s
equation and find it corresponding analytic function f(z) = u + iv.

Find the inverse Z transform of —

1

FaliF o
if ROC is —

i) |z<2 (i) 2<|z|<3 (ii}; |25 8
Find Fourier integral representation of —

f(x)=e"|xj—oo<x<oo
Find the image of semi infinite strip x > 0, 0 < y < 2 under the transformation
w=iZ+1,

5



