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1. Solve the Chebyshev equation
- x2ymn _ , 2 _
(1 x )Tn XT) + n T, =0,
by series substitution. What restrictions are imposed on

n if you demand that the series solution converge for

x=_17 (15%)

2. Find the eigenvalues and corresponding orthonormal eig-

envectors of the matrix:
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3. The atoms at the lattice point vibrate longitudinally.
We assume that the forces between the atoms extend only
to nearest neighbours, and take the crystal to be harm-

onic. The equation of motion is

nel T Xp P Xy -ox))

is the displacement from equilibrium of the nth

where x
n
atom, and f the force constant,

ency ¢ ( =27v, v = frequency ).

Find the circular frequ-

(15%)

4. Use the Green's theorem to calculate the area enclosed

by the ellipse
(x27a%) + (y2/b%) = 1.

(10%)
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