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N.B.: (I) Question No.1 is compulsory.
(2) Attempt any four questions out of the remaining six questions.
(3) Figures to the right indicate full marks.
(4) Answers to the sub-questions of main question must be written together.

1. (a)

2. (a)

3. (a)

(b)
(c)
(d)

'"

f -21 3

If .e sin(t + a) cos (t - a) dt = 8" then find a.0

Obtain complex form offourier series for f(x) = eaxitl (-I. l)
. Find the orthogonal trajectory of the family of curves given by 3x2 y - y3 = C.
Showthat everysquarematrixcan be uniquellyexpressedas sum of a Hermitionmatrix and a skew
Hermitionmatrix.

20

(b)

,

[

1 2 a

]
If A = ~ 2 1 b is orthogonal. Find a, b, c.2 -2 c

Find non singular matrices P and Q such that PAQ is in normal form also find its rank. 6

6

[

1 2 -1 -2

]
. A = -2 5 3 0

I 0 I 10

(c) Find L-'
{

5s2 - 15s - 11

}(s + 1) (s - 2)2
8(i)

(ii)
C1 {tan-I (~)}

.
ObtainFourierSeriesfor function- 6

{

2x
01+ -, -1t:$;x:$;

f(x) ~ 1- 2xX, 0 ~ X~ X

1t2 1 1 1
hence deduce that- - = 2" + 2" + 2" ..........8 1 3 5

(b) (i) L {t ~1+ sin 2t }
(ii) Find L.T. off(t)

wheref(t)=sin 2t, 0 < t < 1t
f(t) = 0 t> 1t

(D2 + 2 D + 5) Y= e- t sin t when y(O)= 0, y'(O)= 1

6
Find

(c) Use L.T. to solve 8



4. (a)

(b)

Find Fourier series f(x)-

3X2- 6xn + 2n2
f(x) = . in (0,2n)12

. n2 1 1 1 1
hence deduce that - = 2"" + 2 + 2 + 2.""...6 1 2 3 4

Show that the functions \(x) = 1,f2(x)= x are orthogonal on (- 1, 1) determine the constants a and b ~uch
that f3(x)= ~ 1+ ax + bx is orthogonalto both f1and f2on the sameinterval.

2 sin2x
If fez)= u + iv is analytic and u + v = 2x -2y 2 2.e.+e - cosx

6

6

(c) 8

Find fez).
[TURN OVER
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5. (a)

,

6. (a)

7. (a)

..

Find the inverse of the matrix- 6

(b)

[

0 I 1

1 [

4 -I 1

1
S = I 0 I and if A = ~ -2 3-1

I I 0 2 I 5

Show.that'SAS-1 is a diagonal matrix dig (2,3,1).
Using Laplace tansform to evaluate-- 6

(c)

w '

J e-I (1+2t-e +e)H(t-l)dt.
0 '

Find the bilinear transformation which maps the points 2, i, - 2 on to the points I, i, - I hence find its
fixedpoints. '

8

(i) Using convolution theorem. 6
.

{

)
2

}

(s + 2
L-1 2

Find,' (S2 + 4s + 8)
w

..
J

-I

(
cos 3t - oos2t

)(11) Evaluate using L.T. e. t' dt
0 -

""

..

"

(b)
X -} y dw

Show that w = 2 2 2 2 is an analytic function and find -d in tenus of z.
x +y x +y z '

Investigate for what value of A.and J.lthe equations 2x + 3y + 5z = 9
7x + 3y-2z= 8
2x + 3y + A.z= J.l have

8

6

(c)

(i) no solution
(ii) a unique solution

(iii) an infinite no. of solutions?

(b)

Obtain half range cosine series for rex) = I 0 ~ x ~ 1
=x l~x~2

Using Fourier Cosine intergral prove that- 6

6

(c)

2 iw (W2 + 2)
e-xcosx=-

(
4

)
coswxdw.

1t 0 ,w + 4

Show that under the transformation-
\ . .

I
w = - the circleIz:'- 3i 1=3 is mapped on to the 6 V + I =O.

z ~

(ii) If V = 3x2y + 6xy - y3 show that V is ha~onic and finothe corresponding analytic function.

8

~

"'--
(i)

,v'


