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N.B.: (1) Question no. 1 is compulsory.
' (2) Attempt any four questions from the remaining six questions.
(3)  Figures to the right indicate full marks.
(4) Use of scientific calculator is allowed. &
(5) Answer to subquestions should be written together.

. (a) Find the Laplace transform of e cos 2t sin 3t. Q*s?
(b) Prove that every square matrix can be uniquely expressed as a sum of symmetrie- 5
and skew-symmetric matrices. QQ-
(c) Find the Fourier series for f(x) = 5x in (-1, 1). A 5
1+i 5533
7 .
(d) Evaluate I (x” —1y)dz | along the path y = x2. Q\b 5
e 0 X
-
2. (a) Reduce the following matrix to normal form and hence ﬁr@qts rank Y6
. » »:,
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(b) Show that the set S = {sinx, sm3x, sme .} is orthogonal over [O /2} ,Also 6

find the corresponding orthonoéxﬁ‘l set.
(¢) Find the Laplace transform ‘o\f‘*c“ach of the followmg 8

O

(i)  tcos®2t o (ii) tje % cos2udu
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3. (a) Evaluate _[—-Q-—- dz, where C is the circle |z| = 6
)
ST 72
(b) Find h‘ﬂ‘frangc cosine series for 6
&7
x\_ a
f=1 0<x< ¥
Q :

QQY‘ =-1 & H<x<a

‘33 c) Solve (D*-D-2)y = 20sin2t with y(0) = | and y'(0) = 2 - 8
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4. (a) Determine the values of a and b for which the system of equations x +2y +32= 6, 6
“ x+3v+52=9,2x+5y+az= b has (i) no solution (ii) unique solution
(1i) Infinite number of solutions
(b) Using convolution theorem find the inverse Laplace transform of 6

S
[52 - 9)[52 - 25) ~ s
(c) Obtain Taylor's and Laurent's expansion 0 T or (i) |E§lf?
Gi) 1<|z|<3 (i) |z|>3 v"p
)
O 6
5. (a) Findthe Laplace transform of S)fa
N
f(t)=asinpt,0<t<y -
P &
=0 Y <t< zy ( >
A’ P nn;j
¢ 5"
(b) Use the adjoint method to find the inverse ({ﬁ\\f\ =230 6
o 012
RN

(c) Prove thatu= X2 -y2-2xy-2X+ 112_\\& harmonic. Find a function v such that 8
f(z=u+ivis analytic. Also expr& f(z) in terms of z.
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6. (a) Expand f(;g:{zx f(;é‘f;’; 6
3

of period 2 into 2 Qurier series |
(b) Find two non-si ar matrices P and Q such the PAQ is in the normal form . 6

O
1 2472
A=|[-xF 0
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(c) Qﬁsing Cauchy's Residue theorem, evaluate I 5 dz, where C is the '3
o c le-1 2z+3
c.?‘ ‘ 1 . ;
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transforms &N
i f=0 0<t<l1 T,

=2 1<t<3 ,\‘;-'
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.y f(t)=sint 0<t<T 3
(ii) A Q_Q?‘
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(b) Prove that the matrix A =3 2 2 1] is orthogonal anqi\ hence find A" b
i B QY
.o
W .
(¢c) Find Fourier series for f(x)=,1-cosx ,0< xg@ﬂ: and hence show that §
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Express the function as Heaviside's unit step function and find their Laplace 6
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