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UNIT – I

1. (a) Obtain the Fourier series of
√
1− cosx in (0, 2π) and hence deduce that 1

2 =
∑ 1

4x2−1
.

[7M]

(b) Find the Fourier series of f(x) =

 4− x, 3 < x < 4

x− 4, 4 < x < 5
[7M]

2. (a) Find the Fourier series of f (t) =


0 if − π < t < −π

2

5 if − π
2 < t < π

2

0 if π
2 < t < π

[7M]

(b) Find the Fourier series of f (t) =

 0 if − π < t < 0

t if 0 < t < π
[7M]

UNIT – II

3. (a) Find the Fourier transform of e−
|t|
T . [7M]

(b) Find the Fourier sine transform of e−|x| and hence evalute
∞∫
0

x sin(mx)
1+x2 . [7M]

4. (a) Find the Fourier sine transform of e−ax

x . [7M]
(b) Find f(x) if its Fourier sine transform is w/

(
w2 + 1

)
. [7M]
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UNIT – III

5. (a) Show that L
{

sin
√
t
}
= 1

se
−s/w

.
√

π
s . [7M]

(b) A periodic function of period (2π/w) defined by f(t) =

 E sin wt, 0 ≤ t < π/w

0, π/w ≤ t < 2π/w

Where E and W are constants show that L {f(t)} = EW |(s2 + w2) (1− e−πs/w). [7M]

6. (a) Find i) L−1
{

5s+3
(s−1) (s2+2s+5

}
ii)L

{ cos 6t−cos 4t
t

}
[7M]

(b) The current i and q in a series circuit containing an inductance L, a capacitance C, e.m.f. E
satisfying the D.E. Express Ldi

dt +
q
c = E, i and q in terms of t given that L, C, E are constants

and i, q both are initially zero using Laplace transforms. [7M]

UNIT – IV

7. (a) Find the Z-transform of (n+ p)Cp. [7M]

(b) By resolving into partial fractions find Z−1
T

[
4z2−2z

z3−5z2+8z−4

]
. [7M]

8. (a) By using convolution theorem, find inverse Z-transform of z
(z−a)3

and hence deduce for
(

z
z−1

)3
.

[7M]
(b) Solve the difference equation un+2 − 2un+1 − 3un = 3n + 2n, u0 = 0, u1 = 0. [7M]

UNIT – V

9. (a) Find the temperature u(x,t) in a homogeneous bar of heat conducting material of length L in cm
with its ends kept at zero temperature and initial temperature given by dx (L− x) /L3. [7M]

(b) Solve (y + zx) p− (x− yz)q = x2 − y2. [7M]

10. (a) Solve (x2 − 2yz − y2)dx+ (xy + xz)dy = (xy − xz).

[7M]
(b) Solve uxx = uy + 2u by separation of variables under the condition that u = 0, ux = e−y when

x=0 and for all y. [7M]
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