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Exercise 1: We had
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a) We have
1E:)> = [|€,]|* = cos®p+sin®p = 1
and
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b) We have
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c) We have
T = re
and hence
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= 7é +ryeé,
d) Since the vectors {€,, €,} form an orthonormal basis, we obtain
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e) From part (c) it follows that
N d = d (- = .o
T = 4% = 2L{ie + rgeé,}
= P8 A+ TE FTPE +TPE, + THE,
= ie +r9e, +rpe, +rope, +ro(—pe)

= (F—r¢*)é + (2r¢+1d)é,.

Exercise 2: a) The Lagrangian L is given by

L = kinetic energy — potential energy
= T -V
V=0 5
= my?
(1d)

Do)

b) The Euler-Lagrange equations read

W%~ o =0 (1)

4oL _ oL = (2)
Obviously,

‘g—f = mrgbz

% = mr

G =0

g—é = mrip

Hence equation (1) is equivalent to

and equation (2) is equivalent to

LImr2pt = m{2ri¢ + r’¢} = 0 (4)

Dividing equation (3) by m and equation (4) by mr, we thus obtain the system

P—r¢? =0
27 + 1 =



