
































































































































































Ex_11

July 6, 2023

[2]: import matplotlib.pyplot as plt
import matplotlib as mpl
mpl.rcParams['figure.dpi'] = 300
import numpy as np
import warnings
warnings.filterwarnings('ignore')

L = 0.4
C = 100e-6
R = 100

w = np.linspace(0,1000, 300)

ax1 = plt.gca()
ax2 = ax1.twinx()
Z = np.sqrt(R**2 + w**2*L**2-2*L/C + 1/(w**2*C**2))
phi = np.arctan2(w*L-1/(w*C),R)

ax1.plot(w, Z)
ax2.plot(w, phi, color="red")
ax1.set_ylim([0,1000])
None
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[7]: U0 = 230
w = 50 * 2 * np.pi

Z = np.sqrt(R**2 + w**2*L**2-2*L/C + 1/(w**2*C**2))
phi = np.arctan2(w*L-1/(w*C),R)
P = U0**2/(Z)*np.cos(phi)
P

[7]: 281.31446251860075

[ ]:

2



In[ ]:= A =

1 -1 0 0 -1

0 0 1 -1 1

I L w 0 -I L w 0 Z

I L w
-I

w c
0 0 0

0 0 I w L
-I

w c
0

;

DetA /. Z →
-I

w Ck


SolveDetA /. Z →
-I

w Ck
 ⩵ 0, w

Out[ ]= -

ⅈ 1 - 2 c L w2 - 2 Ck L w2 + c2 L2 w4 + 2 c Ck L2 w4
c2 Ck w3

Out[ ]= w → -
1

c L

, w → 1

c L

, w → -
1

c L + 2 Ck L

, w → 1

c L + 2 Ck L



In[ ]:= Det[A /. Z → I w Lk]

Solve[Det[A /. Z → I w Lk] ⩵ 0, w]

Out[ ]= -

ⅈ -2 L - Lk + 2 c L2 w2 + 2 c L Lk w2 - c2 L2 Lk w4
c2 w

Out[ ]= w → -
1

c L

, w → 1

c L

, w → -
2 L + Lk

c L Lk

, w → 2 L + Lk

c L Lk
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