Summary E&M 1B
Book also contains summary.
1) 707-722

· Elektrische lading

· Geleiders en isolatoren

· Wet van Coulomb

· Elektrisch veld

· Continue ladingsverdeling
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· Positive & negative electric charge (see right), attraction opposites, repulsion same.
· Quantized, e smallest.
· Conductors, semiconductors & insulators (see 7).

· Coulomb’s law:

· [image: image85.emf]
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· Electric field: force on test charge q0 (see right) with charge 1, or:

·  
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· All superposition and hence integrable. 

· Continuous charge distributions:

· Linear:
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· Surface:
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· Volume:

[image: image6.wmf]V

Q

=

r


2) 723 - 745

· [image: image86.emf]

Bewegende ladingen

· Veldlijnen

· Flux

· Wet van Gauss

· Density field lines ↔ strength field.
· Particle moving in electrical field only, 2nd law Newton:
· [image: image87.emf]
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(and thus 
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· Electrical flux: magnitude field (or “part” perpendicular to field) times A:
· 
[image: image9.wmf]q

cos

EA

=

F


· Gauss: Flux closed surface surrounding charge (no charge → no flux): 
· 
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Thus electrical field can be calculated if “Gaussian surface”:
· Electrical field constant (or zero) by symmetry.

· E and dA parallel or perpendicular. 
Hence:

· Sphere: 
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· Cilinder: 
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· Plane:
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3) 746 - 753

· Toepassingen wet van Gauss (zie boven)
· Cilindrische coördinaten *

· Wet van Gauss en geleiders

· Kooi van Faraday

· Coordinates:

· Cartesian:
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· Cilindrical: 
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· Spherical: 
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· Conductor: net charge on surface, field perpendicular surface.

· no charge inside → Faraday cage.

4) 763 - 784

· Conservatief veld

· Elektrische potentiaal

· Potentiële energie 

· Equipotentiaalvlakken

· Toepassingen op puntladingen en continue ladingsverdelingen

· Overgangscondities E-veld en potentiaal *

· Conservative field: line integral A→B independent path taken.
· 
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 (and 
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; V = 0 at rA = ∞ thus, considering superposition: 

· 
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· Work done q1V2 to bring charges together, expressed: 
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· Equipotential surfaces always perpendicular to field lines (otherwise work).

· 
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5) 796 - 810

· Capaciteit

· Vlakke-plaat condensator 

· Sferische coördinaten *

· Cilindrische en sferische condensator

· Opgeslagen energie

· 
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· Capacitance of different capacitors: 

· Plates: 
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· Cilinder: 
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· Spherical: 
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· Work required charge capacitator:
· 
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· Plates: 
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; Energy per unit volume 
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· Parallel: Q = Q1+Q2; Series: 1/Q = 1/Q1+1/Q2.
[image: image88.emf]


6) 811 - 820

· Elektrische dipool

· Polarisatie en polariseerbaarheid*

· Polarisatielading *

· Diëlectricum

· Diëlektrische susceptibliteit

· Diëlectricum in condensator

· Atoms induced dipole moment 
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. If field not perpendicular surface charge dA: 
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· Total field dielectricum: 
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· Electric dipole moment: 
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· Torque: 
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 (integrated → cos).

· (..) → 
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· (..); let op, altijd zowel totale ingesloten lading als geïnduceerde lading meenemen! 
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· (..) → If dielectricum inbetween 
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· According to Serway parallel plate: 
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· Breakdown voltage / working voltage / rated voltage.

7) 832 - 849

· Elektrische stroom en stroomdichtheid

· Weerstand

· Wet van Ohm

· Elektrische energie en vermogen
· 
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· Wire: 
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8) 859 - 882

· Electromotive force

· Serie- en parallelweerstand

· Regels van Krichhoff

· RC circuits
· Electromotive force ε. 
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· Serie: R1+R2=Req, I=I1=I2, Veq=V1+V2; Parallel: 1/R1+1/R2=1/Req, V1=V2=V, I1+I2=Ieq.
· Kirchhoff’s Rules:
· Junction rule: 
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· Loop rule: 
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· RC circuits: 
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 (Kirchhoff), q & I depend time, 

· @ t = 0 →
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· @ t = ∞ → I = 0 → Q = Cε
· 
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· Discharging:

· 
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Opmerkingen:

- Integralen invullen!
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