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PART A - (10 x 2 = 20 Marks)
1. State the conditions for f(x) to have Fourier series expansion.
2. Iff(x)=sinx, in—z<x<z,find the values of a,and a,?
3. Define Fourier Integral theorem.
4. Find the Fourier sine transform of cosx,0< x<a.
5. Find the z - transform of {n}.
6. Write the formula for Z7[F(z)] using Cauchy’s residue theorem.
7. State initial and final value theorems on z - transform.
8. Write the appropriate solution of the one dimensional heat flow equation.
9. State the diagonal five point formula to solve the equation u,., + u,, = 0.

10. Write a difference formula for solving one dimensional wave equation u,; = a®u,,.



PART - B (5 x 16 = 80 Marks)

11. (a) Expand f(x)=x*when — 7z < x<in a Fourier series of periodicity 2 . Hence

deduce that
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Or

(b) (i) Find the Half range cosine series for y = x in (0, I) and hence show that
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(i) Compute the first two harmonics of the Fourier series of f(x) given by (8)
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12. (a) (i) Find the Fourier transform of f(x) = {10_-|§t|h:erlvtlis<e 1} and hence find the

o sint
value of [ tL dt (8)
(ii) Find the Fourier cosine transform of e~** and hence find the Fourier sine

transform of x e™*’. (8)

Or

(b) (i) Find the Fourier transform of f(x) = {10_-|§lh:er|;c/|is<e 1} and hence find the

value of [ 2% gt ®)

(i) Find the Fourier cosine transform of e** and hence find the Fourier sine
transform of x e=*’. (8)

13. (a) (i) Find the Z transform of a™ cosnm and et sin2t. (8)

(i1) Solve y,, 42 + 6y,41 + 9y, = 2™ given thaty, = y; = 0, using Z transforms. (8)
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Or

(b) (i) State and prove initial and final value theorem on Z- transform. (8)
.- . -1 Z(ZZ—Z+2) . . .
(i1) Find Z [—(z+1) (2_1)2] by using method of Partial fraction. 8)

14. (3) The ends A and B of a rod [ cm long have the temperature at 30% and 80% until
steady state prevails. The temperature of the ends is then changed to 40°c and 60°%
respectively. Find the temperature distribution in the rod at any time. (16)

Or

(b) A rectangular plate with insulated surface is 10 cm wide and so long compared to its
width that it may be considered infinite length. If the temperature at short edge

0<x<
y=01is given by u = {2?)(()192) _ x)_g - z - fo} and all the other three edges
are kept at 0°C. Find the steady state temperature at any point of the plate. (16)

15. (a) Solve numerically 4u, =u,with the boundary conditions u(0,t)=0, u(4,t)=0and
the initial conditions u,(x,0)=0and u(x,0)=x (4—x) taking h =1up to 4 time steps.
(16)

Or

(b) (i) Solve, by  Crank-Nicholson method, the  equation Upy = Uy
subject to u(x,0) = 0,u(0,t) = 0 and u(1,t) =t for two time steps by taking
h = 0.25. (8)

(i) Evaluate the pivotal values of the following equation taking A = 1 and up to one

half of the period of the oscillation 16u,, =u, givenu(0,t) =0,
u(5,t) =0, ulx,0) = x%(5 — x) and u,(x,0) = 0. (8)

33021



33021



