METODY RIESENIA FYZIKALNYCH ULOH zima22 - Priklady 5
VZOROVE RIESENIA
Cvicenie 30.11.2023

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:

i Uy +my 37 )+ mygx e (referring to the diagram with the problem) x
‘s:(.*;,}.':l— O=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

-2mi+2mg-24A=0

= M., X ; = ¥ = 1o

HEJ;;-' F24=0 P +24 =0 4}'”] + m,

mi-mg+A=0

Check limits: m;>>m,, acceleration is g, : m;<<m;, acceleration goes to zero.
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Priklad 2

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

a) Take loop of radius raround wire and use Ampere’s law:
J5-di =4 s caa. Moo= o= 2he, I
B-dl = ?VI:B-B(r)q:_—maF._q—xB-.—zp where p is radial
¢ re 2 re
direction in cylindrical coordinates.
b) If F“moves along wire with v, then particle is at rest in #"and the Lorentz
force is zero. Transform force from £
4 alui r
dp, dp dr’ Fy ' 2ive
B o= = - = —=—+= F/_=y——. Can also do
Yoode gdl =Py pydsy, oy T

problem by transforming currents and charge densities.

Priklad 3




Priklad 4
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dI — dT
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C= a7

- the heat supplied to the system goes into energy of the gas and energy of the spring
(gas does work on the spring, but this work is stored in spring inside the system, so
we don’t have to include it twice; one can also think about the entire system doing no
work on its surroundings and only the internal energy of the system changing, which

includes energy of the gas and spring).
Force of the spring compressed by = balances pressure

pS = kz pV = pSx = kx? = vRT

and using this connection between r and T" we get

dx
dT

3 1
= EFR + ki'%FR =2vR
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