TMA M321 01 Cut-off date 20 March 2001

Please make sure that the assipnment number &8 correctly entered on your FT3
form as
MHZL O |-

Oestion 1 - 10 marks

Classify the fixed points of the following linear systems and state whether they are
stable or unstable,

fa) &=3r+2y F=2%4

th} =45+ 4y, w= x4y,

(6) £=—s+3p. §=-2r-5y

) #=2r—-y+4, g=5—dy-35,
(8] =33 =-3y+4, ym=lr=-2Iy-+iL

Daetailed] sketches of the pliase corves aee ol peguined.

Question 2 10 marks
Write the following second-order differential squation
Ftt+ot(st =1]=0,

where o 15 & real, posibive constant, as a pair of coupled first-order equations. Find
its fizxed points and determine bow the classfeation of these fixed points changes
with e

Question 3 16 marks

Deezeribe the qualitative features of the motion of a partiche of nmik mass moving in
the following polentials, Tn each case sketch the potential, the phase disgram and
givie the equations of any separatrices that exist.

fa) Viz)={e? = 1),

B Vizl=+%1+2% =z=>-1.

Uaestion 4 - 25 marks
(o] Show that the system
F=o{plfle), = pdlz)fln)

where o, [Fand [ ave sufficently well-bebosed bot acbiteary functions, is gen-
erally not o Hamiltonian syetem in the {&, y)-representation.

Show that in the special case
%. = pefz] and Oz) = —alz),

where ¢ I8 an arbitracy constant, the system 45 Hamilbonian,

{b) By making a change of dependent variables, r = F(q) and y = Gip), show that
it s possible b0 find functions & and Foeuch that in the (g, p)-representation
the system s Hamiltonian.




