METODY RIESENIA FYZIKALNYCH ULOH zima20 - Priklady 1
VZOROVE RIESENIA
Cvicenie 2.10.2020

Priklad 1

m Na kazdé brvno posobi sila zo strany nadoby N, tiazova sila G, vztlakova

sila F v> @ sila zo strany druhého brvna il

Smer sily 1 " uréfme 7z pravouhlého trojuholnika. ktorého prepona je h]]()]]l]( ou
stredov kruznic a jeho jedna odvesna je kolmd na hladinu. Prepona ma dizku
2r, odvesna dlzku r. teda sila T zviera s horizontalou uhol 30°. V rovnovihe je
sticet sil nulovy. Pre l'avé brvno dostdvame rovnice

Vpy—mg—Tsin30° = 0
N—Teos30° = 0

Pre pravé brvno
5 Pog — Mg +T'8in30° =

druhd rovnica je identickd ako pre l'avé bryno. RieSsenim tychto rovnic dostdvame

T = mg/V/3.



Priklad 2

Loy r be the distence o} R, ard R,
e

re B Eierm > P

t I'..u-; E
LeA QNFIE*LG'F of waves ¢€ To
VR MeD er
£ R‘ : Ero = E. € 4 BB
;h(f-l\*/*z:) o ;}ii{r.:‘}‘iﬁ,i,
+5, € # . 2
- b fra Vo)
: e RO+ V2
A"f R_& . EEQ: .Eb.e n Ebe

e Xy
T 25 €
R VES
Bud iz 2¢¢ = & - _)_;_k
' rﬁhmﬂ el
For (oh, s C e »e

Plggg 7 e

o 2E @
E_« QO ok i gp ™ C.



In E‘f‘\gil—l \/ TJIE ,"L

Ii = O -r:nno’ Laz L_,;EO“'L

R Fia\(‘s vp fjfrorfef 51«3'-:’?::4,,
(b)Y 3L g s 1ot ned o—['{

Ly .
Eg?#Ege ti'&-“ Ebe

It}t_r

g
'1':-1-1”_. Ea

v 4
‘ _:F LoMEe 1N en S /

; L
Teo (EcOVES P! : OH
:.-5 "*'.Jf'ﬂ"'@".'
kv

(> T4 couUlt® ’D
RO g x ZELE

-_—
= ~E, i 1 gl =
PITE AR B
IC\'(S UP pfl":‘ WS fjfpr «
R ¢
f-"'i-r:rh\
# v
\ (@ ce\ve
(E J.\n(? C}wl
Q-"j B 1iye o Jhe & &weh D
S
o A Aons



Priklad 3
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Priklad 4

First, let us define some directions: x is the incoming direction, and y is the
direction transverse to it. Imagine the test mass is incoming along the x-axis,
and the mass M is sitting at z = 0,y = b. Let us denote the velocity components

by (vz,vy). The deflection angle a = v, /v, = Uy/\JV§ — 2 ~ vy/ug x (1 +

[vy/v0]?/2+...), where vy and v, are evaluated in the far future. Small deflection
is equivalent to small vy /vg, and in that limit « is well approximated by vy /vo
(the correction is order a3). Our task is therefore to find vy in the far future. Let
us define an angle ¢ such that btané equals the x component of the separation
between the test mass and M, and b/ cosf equals the actual separation. " (In
the limit of small deflection, the y component of the separation between test
mass and M is always going to be roughly b.) The equation of motion in the y
direction is Uy = cosfGM/(b/ cosf)?. Note that v, ~ vg (this is actually not so
obvious, but can be seen by noting that v, ~ v(1=[vy/v]?/2+...), and v, /v < 1,
and v and vo should differ from each other by no more than (v —vg)/vg <
GM/(bvd) which as it turns out is a small quantity of order about «). Note
also that v, = d(btand)/dt = b8/ cos?6. We therefore have § ~ (vo/b) cos?4.
Putting this into the ¢, equation, we have dvy /df = (GM/bug) cosf. Integrating
¢ from —7/2 to 7/2, we find v, = 2GM/(bvg) in the far future, and therefore
the deflection angle is 2GM/(bv?). Incidentally, if one blindly applies this to
photons, the deflection angle is off from the GR result by a factor of exactly 2.
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