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PART - A (10x2=20 Marks)
1. Find the complete integral of the PDE : z= px + qy + \/pq
2. Solve: (D3 -3DD'2+ 2D z=0

Find b, in the expansion of f(x) = x2 as a Fourier series in (-1, m0).

o o

Define Root mean square value of a function.

on

Classify the partial differential equation u,,

=u.u, +xy.
6. State possible solutions of the one dimensional heat equation.
- . . ) 1 in!x|<a
7. Find the Fourier transform of f(x)= .
0 m]x!:va
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8. State the convolution theorem for Fourier transforms.

9. Find the Z-transform of {n}.

10. Prove that Z{nf(n)} = - z Ed" F(z), where Z {f(n)} = F(z).
Z

PART - B
11 a) i) Find the singular solution of the equation z = px + qy + p2 + pq + qZ.
1) Solve: x(y-z)p+ylz—x) g=z(x - v).
{OR)
b) i) Solve : (D? + 4DD' - 5D'Z)z = sin (x — 2y) + e2% -V,
ii) Solve : (D? + DD’ - 6D'%z = ycosx.
12. a} i) Find the Fourier series for f(x) =x? in—n<x <.

i) Find the half range cosine series for f(x) = x (1 - x) in: (0, 5).
(OR)
b} Find the Fourier series expansion upto the first three harmonics for the

function defined in the following table
T 2r 4m | &n
o| = | = — 1= |2
* 3 |3 [*|3 "

y 1] 14 1.9 117|115 12] 1.0

13. a) A string is stretched and fastened to two points x = 0 and x = 1 apart. Motion
is started by displacing the string into the form y = k{fx ~ x®) from which it is

released at time t = 0. Find the displacement of any point on the string at a
distance of x from one end at time t,

(OR)

b) Abar, 10cm long with insulated sides, has its ends A and B kept at 20°C and
40°C respectively until steady state conditions prevail. The temperature at A
is then suddenly raised to 50°C and at the same instant that at B is lowered
to 10°C, Find the subsequent temperature at any point of the bar
at any time.

1O

(6x16=80 Marks)
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14. a) Find the Fourier transform of the function f{x) defined by f{x}-{o in Jx|>1"

Hence prove that Iﬂ”mm [ﬂdg:f_z . Also show that

K]
5 2)

-.m(J(c:o:enc—ﬂsimh:)2 dx=T. (16)
¢ x 15
(OR)
b) i) Show that the Fourier transform of f(x)= © ® jge! . (8)

ii) Find the Fourier cosine transform of "' and hence find the Fourier sine
transform of xe™™ (8)

2

15. a) i) Find the inverse Z-transform of @%1—‘”])

using convolution theorem

for Z-transforms. (8)
2
ii) Find the inverse Z-transform of (—25—)_(3%2} using residue theorem, {8)
z— Z
(OR)
b) i) Solve: Ynea — Wn+1 t 4y, =0,5,=1, ¥, = 0, using Z-transform. (10)
ii) Find the Z-transform of {n} and {;-]E} (6)
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