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|.  The governing equation for the deflection of a rotating shaft subject to its own
weight 1s given by

i
Ef % ~ pdS¥y = pdg, (E, I, p, A, g, € are constants) . (20

Find the general solution and also the solution subject to the boundary condition
y=10, dpide=0  atx=xl.

2. Use the Laplace transform method to solve the simultaneous differential

equations
d*u- d'v d'u
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where t(0) =1 and 2'(0) =v(0)=v'(0)=10.

3. If y is any scalar field apply the divergence theorem to ay, where a is any
constant vector, and so deduce that

[{umds = [{[gradyaV, s (20)
5 R
where R is any region, § is its boundary and # is the unit outward normal to §, .
n!sa. show that
[ fdS =0,

&

4.  Find the eigenvalues and cigenvmmﬁ of the matrix

1 -3 2
A=|-3 1 =2 (20
2 -2 4

Verify that the eigenvectors of this matrix are mutually orthogenal.

5. A liquid diffuses through a porous membrane of thickness a. If the concentration
C(x, f) is maintained at ¢, on the x = 0 side of the membrane and ¢, onthe x =g
side of the membrane, what is the concentralion in the membrane after any
transient terms have died away? The opne-dimensional diffusion equation is

&°C _1aC
& xat’ @0

where & is the constant diffusion coefficient.
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