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UNIT – I

1. (a) Determine the Fourier series for f(x) = x− x2 in (−π, π) [7M]
(b) Find the half range Fourier Cosine Series of f(x)=x(l-x) in 0 ≤ x ≤ l. [7M]

2. (a) Express f(x) =

 1 , for − 1 ≤ x ≤ 1

0 , otherwise
as Fourier series. [7M]

(b) Obtain the Fourier series of the function f (x) =

 1 + 4x
3 ,−3/2 < x ≤ 0

1− 4x
3 , 0 ≤ x < 3/2

hence deduce that

π2

8 = 1
12

+ 1
32

+ 1
52

+ ......... [7M]

UNIT – II

3. (a) Express f(x) =

 1 , for − 1 ≤ x ≤ 1

0 , otherwise
as Fourier integral and hence evaluate

∞∫
0

sinλ cosλx
λ dλ.

[7M]
(b) Find the finite Fourier sine transform of f(x) = x

π , 0 < x < π [7M]

4. (a) Find the finite Fourier sine transform of f(x) = x, 0 < x < 4

[7M]

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

 1 for |x| < 1

0 for |x| > 1
and hence evaluate

∞∫
0

sinx
x dx [7M]

UNIT – III

5. (a) Evaluate
∞
∫
0
te−3t cos 2tdt using Laplace transforms. [7M]

(b) Solve the differential equation, y′′
+4y′+3y = e−t, ,y (0) = 1, y′ (0) = 1 using Laplace transforms.

[7M]

6. (a) Find the inverse Laplace transform of s
(s+3)2+4

[7M]

(b) Solve d4y
dt4

− k4y = 0, where y′(0) = 1, y′(0) = y′′(0) = y′′′(0) = 0 by Laplace [7M]

Page 1 of 2



UNIT – IV

7. (a) Find the inverse Z – transform of 4Z2−2Z
Z3−5Z2+8Z−4

using Partial fraction method
[7M]

(b) Using Power Series method, prove that Z−1

[
e
1/z

]
= 1/n! and

z−1

[
z

(
e
1/z − 1

)]
= 1

(n+1)! . [7M]

8. (a) Using convolution theorem, determine the inverse - transform of z2

(z−a)(z−b)

[7M]
(b) Using Z - transform, solve un+2 + 4un+1 + 3un = 3n with u0 = 0, u1 = 1 [7M]

UNIT – V

9. (a) Solve x(y2 − z2)p+ y(z2 − x2)q = z(x2 − y2). [7M]
(b) Form a Partial differential equation by eliminating arbitrary function from ϕ

(
x+ y + z, x2 + y2 − z2

)
=

0. [7M]

10. (a) Solve x2 (y − z) p+ y2 (z − x) q = z2 (x− y) [7M]
(b) A thin bar of length 10 cms has its ends A and B maintained at temperatures 500C and 1000C

respectively, until steady state is reached. The temperature of the end A is suddenly raised to
900C and these end temperatures are maintained throughout. Find the temperature field in the
bar. [7M]
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