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All parts of the question must be answered in one place only

UNIT – I

1. (a) Find the Fourier series of f (x) = x2 in (0,4) hence the value of 1
12

+ 1
22

+ 1
32

+ .... [7M]
(b) Find the Fourier series of f (x) = |x| on (−π, π). [7M]

2. (a) Obtain the Fourier series of [7M]

f(x) =

 1 + (2x/π), −π ≤ x ≤ 0

1− (2x/π), 0 ≤ x ≤ π

(b) Find half range Fourier cosine series of f(x) =

 kx, 0 ≤ x ≤ l/2

k(l − x), l/2 ≤ x ≤ l
and hence deduce

that π2

8 = 1
12

+ 1
32

+ ... [7M]

UNIT – II

3. (a) Find the Fourier transform of e−αx2 [7M]

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

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

4. (a) Find the Fourier cosine and sine transform of f (x) =


x for0 < x < 1

2− x for1 < x < 2

0 forx > 2

[7M]

(b) Find the finite Fourier cosine and sine transform off (x) =

 1 for0 < x < π
2

−1 forπ2 < x < π
[7M]

UNIT – III

5. (a) Find L
{(

1 + te−t
)3}. [7M]

(b) Find the value of f(t), given that f (t)−
∫ t
0 (t− τ) f (τ) dτ = −t. [7M]
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6. (a) Obtain the Laplace transform of f(t) =

 t, 0 ≤ t ≤ a

2a− t, a ≤ t ≤ 2a
where f(t+ 2a) = f(t)

and hence shown that L{f(t)} = 1
s2

tanh
(
as
2

)
. [7M]

(b) Solve using Laplace transforms, d2x
dt2

+ 2dx
dt + x = 3te−t, x = 4, dxdt = 2 when t=0. [7M]

UNIT – IV

7. (a) Find Z-transform of [7M]
i. a−ncosnq.

ii. Z
(
1
n!

)
andZ

(
1

(n+2)

)
(b) Applying resolving into partial fractions, find inverse Z-transform of z(2z+3)

(z+2)(z−4) . [7M]

8. (a) Using the Z-transform, solve un+2 + 6un+1 + 9un = 2n with u0=0, u1=0. [7M]
(b) Using the inverse integral method, find the inverse Z-transform of z

(z−1)(z−3) . [7M]

UNIT – V

9. An insulated rod of length has its ends at A and B maintained at 0◦C and 100◦C respectively
under steady conditions are reached. If B is then suddenly reduced to 0◦C and maintained
at 0◦C. Find the temperature at a distance x from A at time ‘t’. [14M]

10. (a) Form a partial differential equation by eliminating arbitrary function from [7M]
z = xf(ax+ by) + g(ax+ by).

(b) Solve zxx − 2zx + zy = 0 by separation of variables. [7M]
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