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Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Form the PDE by eliminating the arbitrary constants ‘@ and & from the
relation z=(x+a) (y+0b).

Find the PDE corresponding to the complementary function
z=fhy+x)+xfoy+x)+f1(y-x)+x f(y-x).

If f(x) is defined in (-7, ) and if f(x)=x+1 in (0, z), then find f(x) in
(=, 0) 1if

(a) f(x)isodd

()  f(x) is even.

Determine the value of b,, while expanding the function

1+ﬁ- -l<x<0

fi(x)= l as a Fourier series.
2x
1-—; 0<x<l
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10.

11.

12.

A tightly stretched string of length ‘2L’ is fastened at both ends. The midpoint
of the string is displaced to a distance ‘b’ and released from rest in this
position. Write the boundary conditions.

The ends A and B of a rod 100 ¢cm long, have their temperatures kept at 10°C
and 100°C respectively. Then find the steady state temperature distribution
function.

1, for M <1

Obtain the Fourier transform of f(x) =
0; for |x| >1.

State Convolution theorem for Fourier transforms.

Find the inverse Z transform of the wunit impulse sequence
1, forn=0

s(n)= Hr
0; forn=0.

State Initial value theorem in Z transforms.

PART B — (5 x 16 = 80 marks)

(@) (@) Solve: (x—-22)p+(2z-y)g=y-x (8)
(ii) Solve: (D?+DD' —6D'*)z =cos(2x + y) . (8)
Or
. 8%z . oz
(b) (@) Solve: —-+2=0, given that when x =0, z=¢”> and —=1. (8)
ox ox
(i) Obtain the general solution of {(DF = 2D+ D'?)z=sinx. (8)

2

(a) Obtain the Fourier series expansion of f(x)=2x-—x" in the interval

0<x<3. (16)
Or

(b) The displacement y of a part of a mechanism is tabulated with
corresponding angular movement x° of the crank. Express y as a Fourier
series neglecting the harmonics above the third. (16)

0 30 60 90 120 150 180 210 240 270 300 330

1.80 1.10 0.30 0.16 150 130 216 1.25 130 152 176 2.00
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

A tightly stretched string of length [ is fastened at both ends. Initially in
equilibrium position. It is set vibrating by giving each point a velocity

Uy sin‘q’[ﬁ—;—} Find the displacement y at any distance x from one end at

any time f. (16)
Or

A bar with 100 cm long, with insulated sides, has its ends kept at 0°C
and 100°C respectively until steady state conditions prevail. The two
ends are then suddenly insulated and kept so. Then, find the
temperature distribution function. (16)

(i) Find the Fourier transform of f (%) given by

~% £
fla) = {1 #h for o Hence evaluate

0, for }x| > 1.
J‘i@g&lﬁfco{ﬁj Hic. | (10)
x 2
0
(i) If F(s) is the complex Fourier transform of f(x), then prove that
F{f(x-a)}=e"F(s). (6)
Or

2

Find the Fourier transform of f(x) = e"“axg, a > 0. Hence deduce that e

is self reciprocal in respect of Fourier transform. (16)
Using Z transform, solve the difference equation
Uy —2Uyy +U, =30 +D. (16)
Or
State and prove the convolution theorem in Z transforms and apply it to
2
#
find 21—+, (16)
' {(22) (2—3)}
3 30240



