Motion in a potential U(x)
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We will check out a 1.5-kg particle moving in a field of potential energy  U(x) = Uo sin2(x/a) .

Uo will be -10 J,  and a will be 0.6 m.

We will answer the following questions


When the particle's total energy is -5 J, 



where are the 'turning points' of the motion?



what is the particle's greatest speed?



what is the particle's speed when x = 5(a/8 ?

What is the frequency of 'small' oscillations about the first minimum of PE?

To answer this we will 


find the value of x where U is a minimum (x between zero and (a)


taylor-expand U about this minimum point, letting x = ((a/2) (1+(), where ( << 1


keep terms up to (2 in the expansion of the PE


write the KE as T = m/2 x-dot2 = m/2 ((a/2)2 (-dot2 .


write the Lagrangian (L = T - U) and solve Lagrange's equation of motion for (.


Identify the frequency from the resulting equation, since for SHM  a = -(2 x .

