PHY2054 Formulas

Chapter 15 (Electric forces and fields, Gauss’ law)

Coulomb’s Law F= szq r= Qg 5T (point charge) I = unit vector from Q to q.
r 472'80r
o ~ kQ. Q . . .
Electric field F=qE (general) E= — = 5T (single point charge Q)
r 47[80r

E= Z%ﬁ (sum over point charges)

Gauss’ law O3 :Zi E A _ Qe @ ="electric flux"
o

Chapter 16 (Electric potential, capacitors)

Work W:F-(xf—xi):Kf—Ki:%mv2 Lmy?

Conservative force U; -U; = —F-(xf —xi)z—(K -K; ) —U; +K; =U; + K; (energy conservation)

—h

Electric potential Vv :B (general) V :k—Qz Q (point charge Q)
q r 4rgyr

Potential difference AV =V -V; =—E-(x; —x;)

2
Capacitors C :8°TA q=CV Ug=1icv? :g—c (energy) ug =1&0E? (energy density)
. E \Y 1 1 1 .
Capacitors (cont) E>— Vo>— C—oxC Cg=C+C, (parallel) —=—+—(series)
K K eq G G

Chapter 17 — 18 (Electric current, circuits)

. Ag . . . .
Current = N (basic def) 1= Aen,vy (drift velocity)
Resistance V=iR R _pt Req = R+ Ry (series) 1 =i+i (parallel)

A eq ™M M

Temp dependence  p— py = poa (T —Tp)
RC circuits Tae =RC 0= Omax (1—e‘“TRC) i=ie/" (charging)

=0 RS i=i et RS (discharging)
Circuits (1) Current entering junction = current leaving junction (2) Zivi =0 (over loop)

Power in circuit P=iV (general power eqn) P =i%R (power lost in resistor)



Chapter 19 (Magnetic fields)

Magnetic force

Magnetic moment

F =qvBsing (charge) F =iLBsing (currentin wire)
1= NiA (current loop of area A)
7= uBsing (torque) U=-u-B=—uBcosé (potential energy)

Generating B field Zi B(AL = tpigne (Ampere's law) B =2ﬂ—0' (long wire)
zr

B:ﬂ—oI (circular loop) B:ﬂo—wj (partial loop) B = gyni (solenoid)
2R 4zR
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Force between currents Fy, = ord L = length of wires, d = distance between them
T

Chapter 20 — 21 (Induction, RLC circuits)

Magnetic flux

Induction

Motional emf

Inductance

LR circuit

Energy

AC circuits

Inst./max voltages

Transformer

®p =B-A=BAcosé (constant B, flat surface)

e ADg

Aq)tB (Faraday's law) &=-N (multi-loop)

A
& =B/v (motional emf) £ =NBAwsinwt (rotating loop in B field)

L=N®dg/i (def) L=yun®Al (solenoid) v, =Ldi/dt v, = My,di,/dt
g =L/R i=i (l—e‘“ rLR) (current charging) i=ise™"/"®R (current decay)
Ug =2Li® (energy ininductor) ug =B?/2u, (energy density)

wg =1/NJLC (resonant ) & =&y sin(wgt) i=1y,sin(wgt—¢) (driven circuit)

X, =wL Xc=1/0C (reactances) tan¢ :XL;RXC (lag angle)
2 2 &m
Z=\/R +(X_ = Xc¢)” (impedance) Im:?

Im Em 2
=77z I:)ave = grms I rms cos¢ = IrmsR

| =M e
rms \/E rms \/E

Vi N : . : .
V—S:N—S (voltage ratio) Vi, =Vqis (power in ideal transformer)
p p

Reg =(Np/ Ns)2 R (impedance matching)



