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Answer ONE Question from each Unit
All Questions Carry Equal Marks
All parts of the question must be answered in one place only

UNIT -1
1. (a) Expand the function from f ( #) = z— 22 to x= — as a Fourier series. Prove that 1% - 2% +
3 g T 5
(b) Obtain the Fourier series expansion of f(2z) = 3% in 0 < x < 27 . Deduce that 1 — § +
1 1 _ T
2. (a) Find a Fourier series to represent z? in the interval ( -1, 1). [TM]
T-wifo<z <}
(b) Expand f (z) = in the Fourier series of sine terms. . [TM]
z—3ifi<z<1
UNIT - II
1 - ‘I‘| ) |LU‘ <1 % s 2
3. (a) Find the Fourier transform of f (x) = and hence find the value of [ [#2£]7d¢.
0, |z| > 1 0
[7M]
o0
(b) Find the Fourier cosine transform of f (z) = e *"(a > 0) and hence find the value of | (azjl_#)g.
0
[7M]
4. (a) If the Fourier inverse finite sine transform of f(n) = 17;20%, 0 <z<m, find f(z). [TM]
T ,0< o < 1
(b) Find Fourier cosine transform of f(x), where f(z) = 2— z,1< z < 2 [TM]
0 , x> 2.
UNIT - II1
5. (a) Find L [te " cost] [TM]
(b) Find L [W} [7M]
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10.

. 1 ,0< t < 2
(a) Find L [ f(¢t)] , where f(t) = , fE+4) =f(t).
1, 2 < t< 4
[7M]
(b) Apply Laplace transforms, find the solution of the initial value problem 2’ + 9z =sint if
x(0)=1,z(3) =1 [TM]
UNIT - IV
(a) Find Z transform of [%} [TM]
(b) Find Z~! [%] using convolution theorem. [TM]
(a) Find Z [(n+1)2] [7M]
. 1| 22 (2z—-1)
(b) Determine Z [7@—1) G _Z)Q]. [TM]
UNIT -V

(a) Apply Lagrange’s method to solve the linear partial differential equation.
Hy—2)+y(z—a) =Pz —y) . [7M]
(b) A tightly stretched string with fixed end-points x=0 and x= 1 c¢m is initially in its equilibrium

position. If each of its points is given by velocity g(x) = Az (I — z). Determine the displacement
of the string at any distance x from one end at any time t. [TM]

(a) Using the method of separation of variables, solve the partial differential equation.
gu =294 4y given that u(z,0) =8 ¢75? [TM]

(b) A rod of length 1 with insulated sides is initially at a uniform temperature ug. Its ends are
suddenly cooled to 0°C and kept at that temperature . Find the temperature function u(x, t).

[7M]
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