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[OLD COURSE] QP Code : 28647

Time: 3 hours Total Marks: 100
N.B. (i) Question No.! is compulsory.
(i) Attempt any FOUR guestions from remaining six questions.

(ii1) Figures to the right indicate full marks.

Q.1 (a) Find & such that
71 -
fz)= 100( L j sty = 1S analytic
. 2. y
(b) Prove that
=
fiE)=E Flx) =z, fn =i i L orthogonal over {—1, 1)

(c) 3z

Find the Laplace Transform of ¢ e” sinz

(d) Prove that the matrix A is orthogonal

ol g
I .
A=—| 2 2 1 l and hence find 47

31 ]
.. -2 2

L

Q.2 (a) Evaluate

cm at—c O\b[

b

(b)  Reduce matrix 4 to normal form and find its ranlk

(¢)  Find the bilinear transformation under which 1,7, =1 from the z-plane
are mapped onto 0, 1,0 of w-plane
Q.3  (a) Find Inverse Laplace Transform of
- 25 — 4
§ -+ H '\s - 2) (.‘.‘ - 3)
Obtain complex form of Fourier series for f(x) =e

mteger

ax - .
in (— T, Jr) where @ isnot an

~ X % . . o " ~ -
[f v=e7 sinp, prove that v is harmonic function. Also find the corresponding
harmonic conjugate function and analytic function
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Q4  (a)

(b)

(c)

(b)

(c)

Q6 (a)

(b)

(c)

— — QP Code : 28647

Examine whether the vectors X] = 13. 1, l]‘ Xqy = [2, 0, - I]. Xq= [4. 2 l] are linearly

dependent or independent
~ = - p 1 '\:
Construct an analytic function whose real part is e~ cosy

Solve

v
—+3y=2+e
dr

ot y=1at 1=0

Find the image of the circle

2 -~ - Il
(x-3)~ + y2 = 2 under the transformationw =1 /z

Find non-singular matrices P and Qsuch that PAQ is in normal form 2nd hence find
the rank of A4

E T 2
A=l 1 2 3|
G e

Find a Fourier series to represent f(x)= xZin (O, 27) and hence deduce that

I I I
- — —— +__.7 —
1242 22 32 2

4
Find a cosine series of period 2 torepresent sinx in 0<x <7

Using Convolution Theorem find the inverse Laplace Transform of

-~
, 2 \&
(ST))

N2
(.5'2 + 65 + 5‘
J

Determine the Eigen Valuzs and the associated Eigen Vectors for the

2
matrix .4 :i l 3 1}
L 1

2 i |

2 2
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A W QP Code : 28647
Q7 (a)

Find the Laplace Transform of JQH({ ~3)
(b) Express the function
}‘(\] = — e’k‘tjbr x<0

— ko
= € Jor x>0

as Fourier Integral and hence prove that

oc s
r O SIN W X /
] —a 5 & w =

0@w* +k~

kx -
€ . lll‘

x>0, k>0

b | W

(¢) Find the characteristic equation of the matrix

[ 2 -1 1
A= ( -1 2 —1| and verify that it is satisfied by - and hence obtain 4~ |
o el 2|
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