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EXTRA CREDIT FOR EXAM 2 - due in class Friday November 10

To get extra credit, write solutions to the Exam 2 questions. Write the solutions in the boxes on this page,

and write clearly. NEATNESS COUNTS !

QUESTION 1A. By conservation of energy,
% mv? + % 1 w? - mgy = 0. Also, for rolling motion,
v=Rw. Now calculate v; = the speed at B.
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QUESTION 1B. By conservation of epergy,

(7/10) mv2 — mgy = 0. Now,_Vv? = x?+y?, and x and y are
related by x2+y? = a? . Write y = G(y). Then the time to roll
down the track is

t= Imltyf'”a'y dy /G(y). Calculate t in the form # ### sqar(a/g).
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QUESTION 2A. If the particle remains at rest, then the
. force on the particle is 0.

So, the relevant equation is F = 0.

Now, calculate Mo

Y dy r
hhso = g5 gl

L=myxUu = my, ez

QUESTION 2B. Consider the initial conditions (x,y,) = (r,.0)
and (v,(0), v (0)) (0, v, ). The conserved quantities are
angular momentum and energy. Write equations, using
polar cogrdinateg, for the two constants, like this:
r=f1, ¢@=1f2; simplify the functions f1 and f2.
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QUESTION 3A. This is an underdamped oscillator.
Sketch a graph of x versus t. The solution, consistent
with initial conditions, has the form

x(t) = exp(-Bt) A sin(wt). You figure out A and w.

To calculate the time when x =0, solve sin(wt)=0.
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QUESTION 3B. Calculate the velocity at the time in part (A),
X(t), and express the answer in meters per second.
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