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import math; PythOn

# define some constants

e = =1,.6022E-19; & electron charge in C
eps = 8.85E-12; # permitivity in F/m
PL = math.pi;

¥ position of electron 1 in m
rix = 1E-9;
rly = 2E-9;
rlz = 3E-9;

fpo=ition of electron 2 in m
r2x = -2E-9;
r2y = 4E-9;
r2dz = -1E-9;

¥ vector pointing from 1 to 2
rlz2x = r2x -rlx:
rl2y = r2y -rly:
rl2zz = r2z -rlz:

# length of vector rl2
r len = math.sqgrt(rl2x*rl2x + rl2y+*rl2y + rl2z*rlaz):



$# vector pointing from 1 to 2 Python

rl2x = r2x -rix:
rl2y = r2y -rly:
rl2z = r2z -rlz:

# length of wector ri2
r len = math.sqgrt(rl2x*rilZx + rl2y*rlly + rllz*rllz):;

# unit vector pointing from 1 to 2
ex = rl2x/r len;
ey = rl2y/r len;
ez = rl2z/r len;

# Force in N

Fx= e*e*ex/(4*pi*eps*r len*r len):
Fy= e*e*ey/ (4*pi*eps*r len*r len):
Fz= e%*e*ez/(4*pi*eps*r len*r len):

print('Fx = ' 4+ str(Fx) + 'N'):
print('Fy ' 4+ str(Fy) + 'N");
print('Fz = ' 4+ sctr(Fz) + "N"):



<script> .
Javascript
I/ define some constants
= -1.6022E-19; // electron charge in C
eps = 8.85E-12; // permitivity in F/m
pi = Math.PI;

/[ position of electron 1 in m
rix = 1E-9;
r1y = 2E-9;
r1z = 3E-9;

I/ position of electron 2 in m
r2x = -2e-9;
r2y = 4E-9;
r2z = -1E-9;

I/ vector pointing from 1 to 2
r12x = r2x -r1x;
r12y = r2y -r1y;
r12z =r2z -r1z;

/Il length of vector r12
r_len = Math.sqrt(r12x*r12x + r12y*r12y + r12z*r12z);

// unit vector pointing from 1 to 2
ex = r12x/r_len;
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Konstante Kraft = Parabelbewegung
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511.015 Physik M en

Fahigkeiten

Mechanik punktartiger Teilchen

Bei gegebener Position 7 [m], Geschwindigkeit v [m/s], Beschleunigung a [m/s?],

oder Kraft F' [N] als Funktion der Zeit eines Teilchens, miissen Sie in der Lage dazu
sein, jede der vier Grossen durch Integrieren oder Ableiten der anderen Gréssen zu
erhalten.

App: Numerische Integration und Differentiation von Funktionen in Abhangigkeit
von L.
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t [s]

.001
.002
.003
.004
. 005
.006
.007
.008
.00%
.01

calculate from table

[ s e s e Y s Y s Y s Y e

=

x [m]

.001
.00z
.003
.004
.00s
.006
.0o7
.008
.00%
.01

Position — Velocity — Acceleration

z(t) =1t [m]| ?
Calculate from formula | in the range from t; = 0 [s]toty =1 [s]-
Zero force || Constant force | | Terminal velocity || Harmonic motion

1.0

0.8

z [m]

0.0

0.0 0.2 0.4 0.6 0.8

t [s]

1.0



Position — Kraft (numerisch)

Ein auf emer geraden Stralle fahrendes Auto hat em GPS-Gerit mstalliert, welches die Position des
Autos speichert. Die Masse des Autos 1st 1175 kg, Welche Kraft wirkt auf das Auto zur Zeit £ =20 s?

Ditterenzieren Sie mittels der APP Numerische Integration.

t [¢] x [m]

.00 F..0000000 A
LH00 14.1914&8

.00 21.5k6045

Lo 29.073493

.00 36.721801

B0 44 ,.477305

.00 L2.314830

B0 a0, 2073483

.00 BE.128647

B0 Fa.048522 v
.00 H3.9537969

solution
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.001
.goz
.003
.004
.005
.0o0e
.0o07
.0og
.009
.01

=
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calculate from table

Acceleration — Velocity — Position

a(t) =0 [m/s?] | ?
Calculate from formula | in the range from ¢; = |0 [s]tots =1 [5]-
Zero force || Constant force | Terminal velocity | Harmonic motion

1.0

a.(t) 0.0

1.0
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Lehrplan - = . . :
S Numerische Integration and Differentiation
Testfragen
f(t) = siniz 2]
Filtable |from#; =0 tota =1 |
1.2
t f(t) 10
0.0zZ000 0.059%96 i
0.02333 0.065%94 =
0.0Z2667 0.079591 0.8
0.03000 0.089886
0.03333 0.099%83
0.03667 0.10%8 f(t} 0.6
0.o04000 0,1197
0.04333 0.1296
0.04667 0.1395 0.4
0.05000 0.1494 w
0.05333 0.1593 05
caleulate from table
0.0
0.0 0.2z 0.4 0.6 0.8

Die 1. Ableitung
Die Ableitung von f(#) wird berechnet aus

df _ f(t+AH)—f(t)
it At

1.0



Corioliskraft

r(t)=Rsin(Qt)cos(awt) X+ Rsin(Qt)sin(wt)§+ Rcos(Qt)?2

ZA

0 = Qt

|
D
=l

@ = ot




Mussen wir die Coriolis-Kraft fur die Prafung wissen?

Problem 2
Die Bahnkurve eines Teilchens der Masse m = 33 g ist,

7(t) = (t +cos(3t))z + (t +sin(3t))y [m].

Dabei 1st ¢ die Zeit in Sekunden. \

immmer Radiant
6

N

0 1 2 3 - 5 6

Welche Kraft wirkt auf das Teilchen zur Zeitt = 1 s?

F= T+ g+ 2 N]



Bahnkurve

2.3

2.]

15 -1 L5 00 05 10 15 20

F(t) =(cos(2xt) +cos(7.27 t)) X+ (sin(27t) +sin(7.27 1))y

T

immer Radiant



Pruefung 29.06.2017
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