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Priklad 1

4. Two blocks and two pulleys (Question from Dave, solution from Peter)

Most straightforward to use Lagrangian with constraint for fixed length of rope:

== [\m._r +m,y )I n gx

L
g(.!;,__v] =0=x+2y+d-!
increases downward and y increases to the right. The rope has length /and ¢

accounts for all the rope not taken up by xand y. Also from the constraint, we
have ¥ =-2y. Using the Euler-Lagrange equations with undetermined multiplier

gives

where (referring to the diagram with the problem) x
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Check limits: m;>>m,, acceleration is g, : m;<<m;, acceleration goes to zero.

Priklad 2

3. Current carrying wire (Question and solution from Peter)

a) Take loop of radius raround wire and use Ampere's law:
= = = . - Vo= 2lve . PR i
c_[B-d! =4JVI = B=B(r)p=""¢= F=g—xB="—-p where p is radial
H rc c re
direction in cylindrical coordinates.
b) If F“moves along wire with v, then particle is at rest in F"and the Lorentz
force is zero. Transform force from F

dp a’ % %,f F 2ive
Fo=Ztt= =i __ ——=—==F_=y—-. Can also do
- f y By y

problem by transforming currents and charge densities.

Priklad 3
(a) Introduce ¢ to represent rotation of the moving sphere about its
center of mass. Equating the total kinetic energy with the poten-

tial energy lost gives:

(R+r)(1 —cos(8))mg = mlro)® + gmrchxz

Thus. ve.(f) = \/QEU?.+ ri(1 — cos{#))g.



(1) The sphere will fly off when e, /(B + v) = 1ng cos(8) or

(sl b}

%{l—r‘(Js[ﬁj} = ocos(d)
or

cos(#) = 5/13

(¢) Start with the equation of motion obtained by equating torgue anc
rate of chiange of angular menentum around the point of contact:
z nirey = angrsin g, Relate # and ¢ by computing the velocity of
the moving sphere’s center of mass two ways:

(R + )} =re

Comnbining these equations:
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o(f) = — sink (wt)
where w = ,V.’ .‘U.:{hi'
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