Aufgabe A

N
a) R,(t))=| 2-0 |m=| 2 |m, |R|=\/\/212+22 m=>5m
4-4 0

5 V21
Olm-| 2 |m
R, ‘R 0 0 WoTE
®o = arccos R R,(t) ..Rz‘(t°) = arccos - = arecos 21Vl m ‘/221 n
25 m 25m

alternativ: ¢, = arcsin % = aresin 0,4 = 0,411, ™

+ @, 4, +$A(’o) ; 4 =0 5 W= 0,05-"—l ; t,=10s

05(ty), = Wor 1y +9,(t0), = 0,055 - 10s + 0,4115, =0,9115, e —252,2,°

. _ [coso(1,) c0s0911,,| (3,06,
Ry(t,)=|R||sing(t,) |=5m |sin0,911;, | =|3,95,, |m
0 0 0

—  B(3,06]3,95|4)m zurZeit t,.

b) entweder:
0 3,06,, 0,05 -3,95,, -0,197,
()= & X Ry(r,)=[ 0 |7 x[3,95,|m=]0,05-3,06, |~ =|+0,153, |~ und
0,05 0 0 § 0 s
0 ~0,197, —0,05 0,153, ~7,65,-107
dp(t) =@ X (1)) =| 0 |57 x| +0,153, [T =|-005-0,197 |5 =|-0388 -10° |
0,05 g 0 g 0 4
oder
—sin¢(r,) -0,197,
vo=lo]R|é =|w]|R|| cosq(t,)]|=..=[+0,153, % und
0 0

-

dp(t)=lo[|R|Ex(E,x &)=l |R|ér=—]a | |R| é=

. coso(t,) —7,65¢ 107 o
o[ |R]|sing(r,) |=-=|-9,88 10|
0 0 4

[d,] =V (—7,65, 107 +(~9,88,107°)* m/s* = 1,24,- 107 ml s*



¢) |lo|=2xf
f= % = 0’025;_‘ =17,95,°107 57
T =% = ...= 125, s = 2min 5,6¢
N=f GOm—Sm =.... = 0477, min"

15.11.2023, 10:



Aufgabe B

. V20-0 V20 i V&-0 4
8) R,(t)=| 4-0 |m=| 4 |m; Ry(t)=120-0|m=|y20|m
5-5 0 5-5 0

|If|=\/\/2_02+42m=6m

6 V20
Olm-| 4 |m
5 = B .
¢A(to) = arccos -R—bzx_,L(IO) = arccos ~ 5
|R|2 36m
arccos L‘/zzo"’ =0,729,™ —418
36m
alternativ: ¢ (I )= arc sin M: ... oder ) (t )= arccos \/2_0”1 =
R 6m 4170 6m

R,(z,) R
9;(t,) = o,(2,) + Ao =0,729, + arccos M:

[Rf
4| [vmo
V20|m-| 4 |m
0 0 2-4m +20m
0,729; + arccos e = 0,729, + arccos T =

0,729, + 0,111, = 0,841, — 48,1,°, wobei: Ag = 0,111, — 6,37,°

Aus: ¢,4(1,) =% G 1} + @, 1, +§,(1,) ergibtsich mit 7,=0s und 1, = 125, sowie |a, |
0
2: 0
z 0,111 0 y
g 200 _ L=l o |5 > |&|=0,00154, 57
f (125) 0,00154,

5 i e 1 = i
[6,(2,) | =% l&] 2,2+ 19,(5)]= 5 +0,00154, s~' - (20s)’ + 0,729, = 1,039, ™ —> 595, °

cos ¢(t,) cos1,03,| (3,04,
)|=6m [sin1,03,[|=(517,|m — D(3,04]|5,15|5)m

0 0 0



2 E 0
L d & 12 0
b) m(12)= ?’fz) =d(ll2 adtt2+¢o) =& t2= 0 S_2'20s= 0
0,0154, 0,0309,
4 3 2 0 3,04, +0,159, |
V()= @) x R(t,)=| o |57 x|5,17, |m =|-0,0040, |
0,0309, 0 0 s

l-‘.'r(’z) |= v (0’1593)2 + (—0,09405)2 mls = 0,185, mls

. L 0 3,04, —0,00799,
dr(t)=ax Re(t,)=| o |52 x|517,|m=|+0,00447,| %
0,0154, 0 o J*

|a, | =+ (—0,00799,)*+(0,00447,)2 m/s* = 0,00927, m/s*

o) |B(r,)|= ZTH i 0 l'a—z(zi)—l = 203,145 = 3,3859 min = 3min 23,15 s
2

2
lip|=1af|R| = (2_T7;L IR | =...= 5,73, .10 ml s*

15.11.2023. 10::



Aufgabe C
a) Ao;=0(r,) - 9(r,) = 0,912 —0,412 = 0,500, Aty =1,~t,=(10-0)s = 105
A0, = o)) - o(r,) = 1,662 0912 = 0,750, At,,=1,~1,=(25-10)s = 155

Aoy, _ e Ao, 0,750 -1
1 ATM—W—O,OSS y @y, |= —2=222=0,05s

|0, | = |®, ,| = konst. — gleichférmige Bewegung

- 3 = & d(@, t + &
b) [&]=0, [@]= 0,055 — §(F) =, ¢ +§, — "3{‘”: (‘”"dt 2

=®, d.h.zu

jeder Zeit, auch bei 1, = 05 , gibt es eine Winkelgeschwindigkeit |@,|>0.

c) 6(’) =0, 1 + 60

Weil die x- und die y-Komponenten der Vektoren dieser Gleichung den Wert Null haben, kann
man fiir die z-Komponente eine vereinfachte Gleichung angeben: ¢(7) =,  + ¢, .

= = b(t
Mit b(1,)= A¢ |R(z,) | =2,5m ergibtsich |R(z,)|= # =2in_s,

(0] 0,5
: _ [coso(z) c0s0,912| (3,06,
R,(t)=|R||sing(r,) |=5m [sin0,912 [=[3,95|m — 4(3,06]|3,95|7)m
0 0 0
: _ [coso(z,) cos1,662| [—0,455,
Ry(1,)=|R| sin¢(z,) | = 5m |sin 1,662 | = +4,979,|m — B(—0,455|4,98|7)m
0 0 0

d) |a(:2)|=2T7f = T=|26—7?=62T§;=125,66s=2min5,66s

€) Bei einer gleichformigen Kreisbewegung tritt nur eine Zentripetalbeschleunigung auf:

dz (1) = o [ |R | u(t2) X (24(15) % éz(12)) =lw [ |R ] éz() =—lo [ |R| Exr(1;) =

_ [coso(r,) cos1,662| [+0,00113,
@[ - |R||sing(t,) | =~(0,05s) - Sm |sin1,662 | = | —0,0124, | 2

2

0 0 0 §



