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L. Using forward difference in time and centered diffe
approximate the one-dimens;

Tence in space one can
tonal heat diffusion eq

uation,
o_ or
o 9%’

by the following difference equation,

(m+1) (m) (m)
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——————————where— -~ ———____ T
rm = I(t,,x); t,=mar x; =iAx,

(a) Please show that the truncation error of the difference equation ig

O(81)+ O{(Ax)? ). .

T(x=0,t)=IOO°C, T(x=100m,t)=50°C, and  T(t=0)=0°C.
Use the step sizes Ar =

0.1sand Ax = 2cm.
Perform the calculation

until t =0.2g.

(c) Are there any constraints on the Step sizes? Why or why not?



—_——

o

Eigenvalue problems of the following generqs Jorm are frequently €ncountered in
problems dealing with the vibration of mechanical Systems,

[AIX=A[B]X,

a) If the matrix [B] is known to be diagonal and al] of jts diagonal elements are
positive, develop a procedure to convert the above general form of the eigenvalue

problem into its Standard form given by [P]Y = kYih_er_e_tbg matrix [P] is also_

 Symmetric,
12 6 -6 ¥,

b) If[P]1=| 6 16 2 landY= Y, ¢ find the eigenvalues and eigenvectors of
- 2 16 ¥,

]

this standard eigenvalue problem. Show a calculations,



Given the vector field F=xi~y;and the closed surface § composed of the planes
==0,2=1, and the cylinder x? + »? — a’, find the value of the surface integraj
IE- ndsS, where n is the outward unit normal vector to S. Do this by

N

a) direct calculation of the integral using cylindrica] coordinates, and
b) by using the divergence theorem.

Given the vector feld F=-yit+yx / and the closed curve C composed of the circle

> +y?=4%in thez=0 plane, find the valye of the line integral '{E ‘tds , where t

Tt G T T e —— e e
is the unit tangent vector to ¢ Do this by

¢) direct calculation of the integral using cylindrical coordinates, and
d) by using Stokes’ theorem,



b) (3xy- 1)dx+x2dy =0

©) 20 dx+(x? 1)ty <.
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