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1. (a) Solve the Laplace equation Uxx + Uyy = 0 inside a square region bounded by the 

lines x=O, x=4,y=O, y=4 given that u = x2y2 at the boundary using the relaxation method. 

[15J 

(b) Find the values of u(x,t) satisfying the parabolic equation~= 4 ::~and the boundary 

2 

conditionsu(O, t) = 0 = u(8, t) and u(x, 0) = 4x-~ at the points 
2 

x = i: i = 0,1,2, .... 7 and t = 2:,j = 0,1,2, ..... 5. 
8 

[ 1 OJ 

2. (a) Solve~ = ::~in 0 ::; x :55, t 2:::0 given that u(x, 0) = 20, u(O, t) = 0, u(S, t) = 100. 

Compute u for the time step with h= 1 by the Crank- Nicholson method. 

[ 1 OJ 

(b) Find the values of u(x, t) satisfying the parabolic equation ::~ - ~ = 0 by the Bender 

Schmidt method subject to the conditions; 

u(O, t) = 0, u(l, t) = 0, u(x, 0) = sinnx. 

[15] 
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3. (a) Solve the elliptic equation Uxx + Uyy = 0 for the square mesh below and the 

boundaries shown. 
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[15] 

(b) Evaluate the pivotal values of the equation utt = 16uxx' taking llx = 1 up to 
t=1 .25. The boundary conditions are u(O, t) = u(SI t) = 0, ut(x} 0) = 0 and 
u(x1 0) = x 2 (5 - x). [1 0] 

4.(a)Given the values of u(x~y) on the boundary of the square mesh below, evaluate 

the function u(x, Y)satisfying the Laplace equationV2u = 0 at the pivotal points 
of the square mesh below by: 

(i) 
(i i) 

Jacobi's method 
Gauss-Seidal method. 

[15] 
[1 0] 
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5. (a) Solve Ytt = Yxx up to t = 0.5 with a spacing of 0.1 subject to 

y(O, t) = 0, y(l, t) = 0, yt(x, 0) = 0 and y(x, O) = 10 + x(l- x). [15] 

(b) Classify the following equations: 

[5] 

- oo <X< oo, -1 < y < 1 [5] 

END OF EXAMINATION PAPER 
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