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Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10x2=20 marks)

1. Suppose that z=¢ (x, y) and given a relation z= (xz + az) (y2 + b2). Formulate
a partial diffcrential equation by eliminating the arbitrary constants a and b.

9 Find the complementary function for the PDE (D2 +2DD’ + D'Z) z=e"".

3. State Dirichlet’s conditions for the existence of Fourier series. Docs the Fourier
series exist for a function where the function is discontinuous? Justify your
answer.

4. What do you mean by harmonics? Why do we need Harmonic analysis?

5. Classify the PDE xPu, + (1 - yz)uyy =0; —o<x<o0,—1<y< 1 as to whether it
is elliptic, parabolic or hyperbolic type.

2
6. Find the steady state solution for the equation %% = %%—, u(0)=10, u(20)=50.
x

7. State of Fourier integral theorem.

8.  State Parseval’s identity for Fourier sine and cosine transforms.



10.

11.

12.

Does the Z transform of { "} exist everywhere in the whole complex plane?

Justify your answer.

Formulate a difference equation by eliminating the arbitrary constants
A and B from the relation y, = A(5x)+ B(7").

(a)

(b)

(a)

(b)

PART B — (5 x 16 = 80 marks)

(1)  Find the singular solution of the partial differential equation

zZ x Yy
—==+=—ypg. ®)
bg q p
(1) Find the general solution of the linear PDE
x(y2+z2)p+y(22+x2)q=z(y2—x2). 8)
Or
@ Find the particular integral for the PDE
(D2 +4DD’ + 4D ) 2= (e"z" —e) )2 § (8)
@) Solve (D®—7DD? - 6D*)z = x® + 24y + 25°. Y®)

Obtain the Fourier series expansion of f(x)=x*-x in (-7, 7). In

addition sum the following series
1 1 1

(1) 1—2+52—+3—2+.... and ' (8)

X 1 1 1

(11) 1—4+§‘+3—4+.... (8)
Or

Obtain the half range Fourier sine and cosine series expansion of

sl z
x if0sx<=—

flx)= in (0, 7). In addition, sum the following series
r-x if -g- Sxs<rxw

. 1 1 1
(1). 1—2+3—2+5—2+... and (8)
»” 1 1 1
(ii) 1—4+3—4+E4—+... (8)
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13.

14.

15.

(@)

(b)

(a)

(b)

(a)

(b)

A tightly stretched string of length 20 cm is fastened at both ends. The
midpoint of the string is displaced by a distance 10 cm transversely and
the string is released from rest in this position. Find the displacement of
any point of the string at any subsequent time.

Or

An infinitely long metal plate in the form an area is enclosed between the
lines y=0and y=z for positive values of x. The temperature is zero

along the edges y=0,y=7x and the edge at infinity. If the edge x =0 is
kept at temperature ky, find the steady state temperature distribution in
the plate.

Hence use suitable

Find the Fourier Cosine transform of ———.
x‘+a

property, find the Fourier Sine Transform of ——.
x‘+a

Or

1
Find the Fourier Transform of f(x) ={ for |x| < a, hence find the value

0 otherwise

of J‘sm G dx . Also find the function for which the Fourier Transform is
X
0

5sin 2(s — )

(s-7)
Find the Z Transform for the following
O
(i1) {nan}

Gii) f(n)* g(n) if f(n)=(%jn and g(n)=cosnx.

Or

Solve the difference equation y(n+2)+6 y(n+1)+9 y(n)=n, given that
5(0)=0,5(1)=1.
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