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9.

PART-A (10 x 2 =20 Marks)

State the Dirichiet’s conditions for a function f(x) in a Fourier series defined in
a<x< a+2T.

Define a harmonic analysis in a Fourier series.
If F(s) is the Fourier transform of f(x), what is the Fourier transform of f(x-a).

Find thé Fourier sine transform of e™.

Form the partlal differential equation by eliminating the arbitrary function
from (z)( ) 0.

Find the complete solutionof pg+p+q=0.

Wirite the steady-state solutions of a two-dimensional heat equation .

The partlal differential equation of a vibrating string is 82u/{7’t2 = a® BPulox2.

What is a

Find the Z-transform of n. -

10.1f Z{f(n)} = F(z), then find Z{a™{(n)}.
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Part B (5 X 16 = 80 Marks)

Verify convolution theorem for the sequences {1"} and {n?}. (8 Marks)

Solve Uy 43 — Supyy + 6u, = (=1)" with uy =u,=0. (8 Marks)

Obtain the Fourier series of period 2 L for the function f(x) = x| in

-LsxsL. (8 Marks)

Find the half-range cosine series for sin x in {0,7). (8 Marks)
(OR) |

Find the Fourier series as far as the second harmonic to represent the

function given in the following data. (8 Marks)

x (01 1] 213]4] 5

fx) (9] 18] 242826 | 20

Expand x ( 21 — x ) as a Fourier series in ( 0, 21). (8 Marks)
Find the Fourier cosine and sine transforms of x"!, a>0. Also ﬁndv

. . 2,2
the Fourier cosine transform of e “* and hence evaluate

Fourier sine transform of x e ™+ . (16 Marks)

(OR)
Find the Fourier transform of
= | Il <
0, zflxl >a>0
"and hence evaluate J‘(Sl—m-c—)dx and I(w)ds. (12 Marks)
~ 0 X - s

(ii).

For the problem in 13.(b).(i).use Parseval's identity to

find | (—S%t—)zdt. | | (4 Marks)
0 | ,



14. (a). (i). Find the general solution of the partial differential equation

x(y2-22)p+ty(Z#-x®)q=z(x*-y?). (8 Marks)
(ii). Solve z=p?+q> - (8 Marks)
, (OR)
(b). (i). Solve (D*~6DD'+5D? z=e"sinh .y +xy. (8 Marks)
(i)). Solve z=px+qy++1+p?+q2. (8 Marks)

15. (a). A rod of length 30 cms has its ends A and B kept at 20°C and 80 °C
respectively, until steady-state conditions prevail. If the temperature at
each end is then suddenly reduced to 0 °C and maintained so, find
the temperature u(x, t) at a distance x from A at time. (16 Marks)

(OR)
(b). A tightly stretched string of length [ has its ends fastened at x=0, x=[.

The midpoint of the string is then taken to height h and then released from
rest from that position. Find the lateral displacement of a point-of the string

at time t from the instant of release. (16 Marks)
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