9 Hausaufgabe zu Theorie der hoheren Mechanik zum Montag, den 21.6.2010
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a) T = Lm(3? +32) = Lowi® + Lo(l — 2)(1 = 2)° = Lo(xi?® + (I — z)(—i)?

= %Qi‘Q(fL’+ l—x)= %gdzgl

<

mag do = oxg dr = %99562 -V

d oV ov __ ov _ -
b) %95 — ax =0 55 = edl
dov _ -
@i oz = 0%l meg |
oV
Fr — 9%

= 0¥l —pgr =0=i—-Jr=0=w==2,/ :>m(t):Ae\/?t—l—Be_\/?t

= 4,/4eVi0 B\ [fe VI =05 4-B=0=A=B
z(0 ):Aeﬂ'0+Ae_ﬂ'0:2A:aéA:f
:>x():%(e\ft+e \ft = a cosh \[t)

9.1
a’) q; = Ty — T40, Z:172a3
T = im(i} + i3 + #3) = Im(id + & + ¢3)
V = 3k((z1 — 210)* + ((z1 — 210) — (22 — 320))? + ((w2 — @20) — (23 — 30))* + (w3 — 30)?) =
@+ (01— @)+ (2 —a)* +¢&)
= L=T—-V =14im(@ +@+d) — 3k + (@ — ©)* + (2 — 6)* + &)
S(55) — 95 = mii + ka1 + k(a1 — g2) = miy + 2kq1 — kgo
S(5E) — 95 — mi + k(g2 — q1) + k(g2 — 3) = méa + 2kqa — kg1 — kg3
#(55) = 85 = mis + ka1 + k(a3 — a2) = mds + 2kqz — kgo
¢ 2 -1 0 Q1 0
by =m| G |+ -1 2 -1 @ | =10
g3 0o -1 2 q3 0
2—X -1 0 '
det -1 2-X -1 =(—24+N)+2-2P-2-AN)=-22-NM)+2-23*=0
0 -1 2-A
:>)\1:2:>—2+(2—>\)2:0:>2—4>\+>\2:0:>)\2,3:2i\/§
:>W1_2k (24‘\[) ) W3—(2—\/§)ﬁ
=> w1 = \/2* Wy = \/ 2+fm, w3 = \/ 2—
mit Ansatz: ¢; = A; et §=1,2,3
2—-N 1 0 v} 0
c) —1 22— -1 W l=1o0
0 —1 2- )\ vl 0
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2—2 -1 0 vi 0 ol _ 1
= -1 2-2 -1 v l=(0]=]| 3 ;, =0l=L1 0
ol — = 2
0 -1 2-2 vl 0 oy =0 2\ 4
(mg ruht, m; bewegt sich entgegengesetzt mit gleicher Amplitude zu mg.)
2 —(2+2) —1 0 v? 0
= —1 2—(2+2) —1 vs | =10
0 ~1 2-(2+V2) v3 0
_ 1.2
—\fvl —v3 =0 Ul — 202 % 0.5
2\,2 _ 1
= —v1 \fUQ—vg =0 |= (\[—ﬁ)vz =0 :>v2:% —11 = 7z
—v3 — /202 =0 v3 = —%v% 72 0.5
(my und ms3 bewegen sich in die selbe Richtung mit gleicher Amplitude, mg bewegt sich entgegen-

gesetzt mit groBerer Amplitude Faktor v/2.)

2-2-vy) -1 0 v 0 NG 0.5
= -1 2-(2-v2) -1 vg =0 ]=v=7 } =| %
v 0 = 0.5
0 1 2-(2-479) ’ V2
(siehe v2, ma bewegt sich nun jedoch in die gleiche Richtung wie m;,m3)
U I R 1,1 11 11
V2 V2 V2 2 2 2772 2V2 22 22
ara=| T - ] 0 -1 L|=o| -2 lil L
1 T G o S A S SRS S A
2 V2 2 V2 2 2 372 573 5t35
1 00
=10 10
0 01
1 00
T=5m(i +@+d@) = 34" Tq 010
0 0 1
V = 1k(q Q1_QQ) + (g2 — q3)® + ¢3) = 1k(2¢1% — 2¢1q2 + 2422 — 2¢2¢3 + 2¢3%) = LT Vq =
1 —
59 V4 Vs ’06 q
(117 vg Vg

v1¢% + V2q1G2 + V3¢1G3 + V4q192 + V543 + V6G2q3 + v7q1q3 + Vsq2qs + qug

= v =2k, vo=—k, v3=0, vg=—k, v5 =2k, vg = —k, v; =0, vg = —k, v9g =2k
2k -k 0
V= -k 2k -k
0 —k 2k
2k — mw? —k 0 2-) -1 0
V-wTia=0= —k 2k — mw? —k =kl -1 2—-Xx -1 |=0
B —k 2k — mw? 0 -1 2-X
(gleich, siehe b)!)
1 9 _L Bl 11
U BT O A T
A" VA= 2 T 5 -k 2k -k 0 -7 7
1 1 1 0 —k 2% I U S
1 p \/51 ? 2 1 1 V2 ? ?
z Y 7 o 1tu -5
2 V2 2 V2 2
1 1 B I G G
? ﬁ 12 1 1\/i ﬂ 1 21 1 1
1 ’ 11 1‘ﬁ~|—%_ﬁ_1§ 1 1 1%_15_?—1—51 2 0 0
e T T i e R by Rl 0 0 2-V2
V2T V2 22 2 222 2 2v2 272272
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%% - %%
h) X =| 30— J5¢+ 56
31+ %% + 503
Aus a) folgt: §1 = £(=2¢1 + q2), Go = E(—2¢2+ @1 +a3), 3 = E(—2g5+ q2)
X1 = J5(d@ — d3) = J5m(—2q1 + a2 + 243 — q2)

= %%(2@—2%) V2R X1 = —wiX
1
241
(g

Xo=1iq 7 q2 + 2613 (—Q1 + %(D — %cn + %% — %CB + %QQ —q3)
= E(q (-1 \/§)+QQ(1+\/§)+Q3(—1—\%))

=-£(3q 1(2+\/§)—%Q2(2+\/§)+%Q3(2+\/§))
= —(24+V2)E X, = —wiX,
v, 1 1 1, _ k(_ 1 1, 2 1 1,
X3—QQ1+fqz+2qg—m( @+ 2et 50— 5ot 59+ 59— a3)
= (=14 J5) + (1 = v2) + as(-1+ J5))
= (3012 = V2) = He(2 - V2) + 363(2 - v2))

—(2-V2)EX; = -3 X3

:>X1+M%X1 =0, X2+W%X2:O7 X3+w§X3:O

Nun sind die Schwingungsgleichungen ungekoppelt.
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