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C-ﬁ(.% 338-07. (REVISED COURSE) ND-1318

N.B.::
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(3 Hours) [Total Marks : 100

(1) 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.
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If J..c sin(t + a) cos (t— o) dt = 3 then find c. ; 20
0

Obtain complex form of fourier series for f(x) = e®™ in (=/, /)
Find the orthogonal trajectory of the family of curves given by 3x2y —y3 =C.

Show that every square matrix can be uniquelly expressed as sum of a Hermition matrix and a skew
Hermition matrix.
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IfA= is orthogonal . Find a, b, c. 6
32 9
Find non singular matrices P and Q such that PAQ is in normal form also find its rank. : 6
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Find (i) (s+1) (s-2)?
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Obtain Fourier Series for function— 6
Pt i
- :
o= 1——2i, 0<x<nmn
n

2
s 1 1 1
hence deduce that— —=—+ — + —
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: : 6
Find (i) L{ty1+sin2t |
(i) Find L.T. of f(t)
where f(t) =sin2t,0<t<m
ft)=0 t>n

Use L.T.tosolve  (D2+2D+5)y=e 'sintwheny(0)=0,y(0)=1 8



(a) Find Fourier series f(x)— 6

g 2
ikt 61"2’”2“ in (0, 21)

- 2
1 1 1 1

hence deduce that L n el R

6 1 2 3 4

(b) Show that the functions f5(x) =1, fz(x) =xare oi-thog_onal on (-1, 1) determine the constantsaand bsuch 6
that f3(x) =— 1 + ax + bx* is orthogonal to both f; and f, on the same interval.

2 sin2x

(c) Iff(z)=u+ivis analytlc andu+v = e® +e? —2cos2x

Find f(z).
[TURN OVER
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5. (a) Find the inverse of the matrix—

Bl A (e

PEOTRE SRR PO A T
S :

£ 19 28 .13

Show‘that'SAS“ lis a diagonal matrix dig (2, 3, 1).
(b) Using Laplace tansform to evaluate—

J.e"' (1+2t-¢% + &) H(t -1 dt.
. _

(c) Find the bilinear transformation which maps the points 2, i, — 2 on to the points 1, i, — 1 hence find its
fixed points. 5 :

6. (a) (i) Usingconvolution theorem.

(s +2)?

¢ 3%
o’ .. (s2 +4s+8}2

—« [ cos3t—cos2t
(ii) Evaluate using L.T. | © l ( )dt

e'-——..s.

t
(b)  Show that B i Bl o temsof
(4] = a S
w that w x2+yz x2+y2 1s an analytic function and fin o In terms of z.
(c) Investigate for what value of A and p the equations  2x +3y+52='9
Tx+3y—-2z=8

2x+3y+Az=p have
(i) no solution
(ii) a unique solution : :
(iti)  an infinite no. of solutions ?

7. (a) Obtain half range cosine series for fx)=1 0<x<1
=xa lox<l
(b) Using Fourier Cosine intergral prove that—

J' w? +2 >
X = COSWX W.
e Xcosx= (w +4

(¢) (i) Show that under the transformanon—

e the circle | z—3i|=3 is mapped onto the 6 V+ 1 =0.

(ii) If V= 3x%y+ 6xy—y> show that V is harmonic and find the corresponding analytic function.
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