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Spinn: L=Iw® = Konstant !

. VAN
Personer inn mot sentrum:[, _ B
I1=3% m;r; [9)
avtar ma gke!

Kinetisk energi: E,=%10>=%Lo

— L konstant, o aker

— E, oker! (hvorfra?)

Ikke stivt
legeme!

Spinn for fallende katt bevart?*" S ﬁv

Katter lander -

- alltid pa fattene! \,
Ha¥
& ’_"

L = 0 ved start og ved slutt
L = 0 underveis !?

Raskere rotasjon om samme akse:
o — o+ do alle i samme retning
(N2-rot): tdt=1 do

=>7 i samme retning som de

=> F'som i figuren

Hva hvis akseretningen skal endres?

Gyroskop

1. Lodd holder hjulet i balanse

2. L =Iw holdes konstant nar roterer
- gyrokompass 2

3. Stor motstand mot endring

4. Endring av akseretning ved kraft A

normalt pa endringen
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Endring av akseretning
Sett ovenfra:

Endring akseretning:
o —o+do

(N2-rot): tdt=1 do
=> t isamme retning som dw

l N o~ F
Kraft nedover

Med vedvarende F far vi

t=rxF
| oxdetoin g,
o
do=
w (S

_do_del®r1  Fr
Podr drtw Tw Iw

=> F nedover
Sykkelhjul
n
Ikke-roterende y dL
hjul: 0 (e - A dLL )
|| i = Flywheel initially at rest: dLig = L
| || lorgque makes it rotate dl,
c{_b G about y-axis (flywheel dL
- axis falls) View from above
Circular motion
of flywheel axis _| O ; .
Y Flywheel Sett ovenfra:
(precession) Cb 5
1 Flywheel :
| axis
1
,"’__'___nl- %
3 Pivot—{ = Sl
- 1ing initially:
e | precess
@ | Rotation of — View o e X
& flywheel 2061 Luln |

Rotasjon av stive legemer

» Treghetsmoment I=2Xr?m, (om en gitt akse)

* Rotasjonsenergi E, =" X m;v? =% 1®?
stivt legeme om
| sym.akse:

e Kraftmoment: T =rX F
e Spinn (dreieimpuls) L=rXxmv =I w

* Spinnsatsen (N2-rot): T =d/dt L =7 d/dtw

* Ingen ytre moment (N1-rot): L = konst.
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Matematisk forklaring av fysikken ofte
eneste mulige

Richard Feynman (am. fysiker/pedagog, 1918-1988):

”...many simple things can be deduced mathematically
more rapidly than they can really be understood in a
fundamental or simple sense. This is a strange
characteristic, and as we get into more and more
advanced work there are circumstances in which
mathematics will produce results which no one has
really been able to understand in any direct fashon.”

Hva betyr gyroeffekten for & holde sykkel oppe?

Mr. Jones testet dette med hjul som roterte motsatt retning,
dvs. motsatt gyroeffekt.
=> En URB (UnRidableBicycle)?

\

D.E.H. Jones. Physics Today, April 1970

Nutasjon
{0 T VN { / @ \
'8 A I
- — | i -
(A) Released from rest (B) Released with (C) Released with
forward speed backward speed

URB = UnRidableBicycle!?

Sgrrad bioyche ursy URB
FHONT-FORK GEOMETRY. O left is & wormal bicrele. Center shaws URHN 11 with reversed forks
giving & negative Frant projection, and on right & URB IV with extended foot peojection —~FlG.2

Sykkelens stabilitet, referanser:
D.E.H. Jones. Physics Today, April 1970, pp. 34-40 (lenke i forelesningsplan)
http://hyperphysics.phy-astr.gsu.edu/hbase/mechanics/bicycle.html#c2

Lowell, J. and McKell, H. D., "The Stability of Bicycles", Am. J. Phys. 50 (1982), pp. 1106-1112.
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Sngsykler (snowbikes):
Null gyroeffekt
R

"Counter-steering”

Fig. 1. A counter-sieered right furn, as described in the text. The bike
geometry s shown in () and (c). The center of mass is represented by the
filled circle at the location of the seat. The arcs around the steering axis and
the Jean axis show the direction and approximate magnitude of the torque
applied to the handlebars and the net leaning torque.
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