
Non linear dynamics(PHal04/PH.51.0a) End Sem Exam

time 3hr

1. Consider the motion of over darnped particle:

l0 : -sind - O2sin 0cosl

a)Find out the fixed points and their stability for different O2. b)Draw the bifurcation
diagram with Q2 ,find out critical ()2 and nature of the bifurcation. (6+g)

2. Population dynamics of two specias are described by following equations:

-\' I i:r-ryandA:-kA*rA.
a)Find out the fixed points and characterize them according to stability analysis.

b) Draw the trajectories in x-y plane. (6+2).

3. a)Derive the equatiott for first order correction (e order) of the solution of
i * r : -e(i + 0r) using two tirne scales ("0,rr) (urultiscale method).

b) Assuming the solution of the forur z(?s,?r) : A@)cos(?o + Qe)) find out damping
and frequency shift first order in e.

c)Flom the exact solution of the damped harmonic oscillator equation given in (a) compare
A and /. (3+4+g).

.a 4. a)Find out the range of r for which the rron zero fixed point of the Logistic map
tn+r: rrn(L - xn) is stable. (B)

b)Find out the Lyapunov exponent of map :

rn+r: rxn for 0 l sn < L/2 and crr..1 : r(1 _ c,.) for L/2 < fio 1L.
Find out the value of r above which the rnap is chaotic. (z)

c)show that /(')(xe) of Logistic map has extrerna at x : r/2 (2).

d) Show that the maP gn+r : Qn * TPn, Pn+r - pn - TV'kln+t) preserves the phase space
area. (g)

e)Consider the rnap: lDn+r: z'sin(zrr,,). Find out the critical r above which non zero fixed
point appears. Write equatiors to firrd critical r at which period two cycle appearc. (3)
(Project l0)
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