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Each link below leads two different variations of equation sheets used in the electromagnetism unit OpenStax University Physics

(Volume 2 Unit 2).

= These equationsm can be given to students as they take chapter quizzes based on examples in the textbook OpenStax

University Physics

= A study guide for these quizzes can be found at Quizbank/Electricity and Magnetism (calculus based)

= Most solutions for the questions can be found by reading the examples in Unit 2 of the textbook. (https://cnx.org/contents/e

g-XcBXE@10.1:Gofkr9Oy@18/Preface)

Chapter 5

€o = 8.85x107!2 F/m = vacuum permittivity.

e = 1.602x10719C: negative (positive) charge for electrons
(protons)
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Chapter 6

- - - -

®=E-A— | E-dA= | E-HdA = electric flux

Qenclosed = €0 f E-dA

Chapter 7

B
AVyg=Vy — Vg =— / E - d{ = electric potential
A

B=—2i- 25 i Sy

gAYV = change in potential energy

Electron (proton) mass = 9.11x10~3kg (1.67x 10~27kg).

Chapter 8
Q = CV defines capacitance.

C=¢ % where A is area and d<<A2 is gap length of parallel

plate capacitor

Series : - Z Ci, Parallel: Cp = Z C;.

Cs =

https://en.wikiversity.org/wiki/OpenStax_University _Physics/E%26M#Index

E= /%f' where dqg = Ad{ = oda = pdV

E= % = field above an infinite plane of charge.

dVol = dzdydz = r*drd A where dA = r*d¢dl

27
de¢ = 4mr?

Agphere = r? / sin 68d0
0 0

K= %mv2 =kinetic energy. 1 eV = 1.602x10719J

V(r) = kZ near isolated point charge

dq

N .
Many charges: Vp = k E % -k
T; T
1 2

=1 —lov2=L?2-
u=35QV=3;CV"= 5@ = stored energy

ug = %eoEz = energy density
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Chapter 9

Electric current: 1 Amp (A) = 1 Coulomb (C) per second (s)
Current=I = dQ/dt = nqug A, where

(n, q,v4, A) = (density, charge, speed, Area)

I= / J - dA where J = nqvy =current density.

Chapter 10

Vierminal = € — Ireq Where reg=internal resistance and e=emf.

N N
—1 § : -1
Rse’r’ies = Z 'R" and Rparallel = Ri
i=1 i=1

Kirchhoff Loop:z I, = Z I, and Junction: Z V=0

Chapter 11
|6 x b|= absinf < o
- 7 axhb T
(a X b)fc = (a’ybz - azby), 1 l:,]
(a X b)y = (azb.’c - a.’z:bz)a 1"?_:_—_:__1 \
(@ x b), = (agby — ayb;) - & = -
Magnetic force: F =g x B, o
R - cross product
dF =1d{ x B.

va=ExB / B? =EXB drift velocity

Chapter 12

Free space permeability o = 47 x 10~ T-m/A

. I I
Force between parallel wires £ ”02#

7 =

- Ide x v
Biot—Savart law B = Z—o / _
74 ,,.2

wire

(find's field at center of loop)
Chapter 13

Magnetic flux ®,, = / B-7dA
S

Motional € = Bfv
A%, _ = -
emfe=— T—fE-df
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E= pj = electric field where p = resistivity
p=po 1+ a(T —Tp)],and R = Ry [1 + aAT],
where R = p% is resistance

V =IRand Power=P =IV =I?R=V?*/R

Charging an RC (resistor-capacitor) circuit:
qt)=Q (1 - et/T) and I = Ipe ™ where 7 = RC is RC

time, @ = e¢C and [ = ¢/R.

Discharging an RC  circuit:  ¢(t) = Qe /™ and
_ _& —t/T
I(t) = —z5€
Circular motion (uniform B field): r= %- Period=
_ 2mm
T —_ q_B .
Dipole moment=g = NIAf.

- B
Torque=7 = Ji X B. Stored energy= ,+—'ﬁ, T
— | — E -~

U=F-B. % A

[}
Hallfield:E:V/g:B,ud:% s
Hall effect

Ampére's Law: f B.df = Ampglen. (for straight wire,

solenoid, toroid)
Magnetic field inside solenoid with paramagnetic material =
B = unlI where p = (1 + X) o= permeability

rotating coil ¢ = NBAwsin wit
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Chapter 14
o _ o dn
The ST unit for inductance is the Henry: 1H=1V-s/A 00 Mutual ~Likewise, it can be shown®* ™4 that, M — = —e;.
. 1 P .
inductance: M dd—: = Nldd% = —g1 where ®;2 is the flux

through 1 due to the current in 2 and €3 is the emf in 1.

poN?h n 22

O Self-inductance N®,, = LI — ¢ = —L% O  Lgolenoid = oV 2A£, Lioroid =~ o 7

Stored energy U = %LI2. o I(t) = % (1 - e_l/T)is the current in an LR circuit where

7= L/R s the LR decay time.

O The capacitor's charge on an LC circuit ¢ = go cos(wt + ¢) where w = % is angular
frequency
2
O LRC circuit g(t) = goe /2L cos(w't 4 ¢) where o = % + (%)
Chapter 15
AC voltage and current I
v = Vy sin(wt — @) if i = Ij sin wt. :
I
O RMS values I, = % and R
Vo L.,

Vims = 702 o Impedance Vy = I X v{:f_j EL

. T°

RLC circiut

O Resistor Vp = Ip Xg, ¢ =0, where Xg = R
o Capacitor Vy = ) X¢, ¢ = —%,where Xc = i O Inductor Vo = 11 Xz, ¢ = +§, where X7 = wL

X — X
o RLC series circuit Vy = Iy Z where Z = \/R2 + (X% — X%.) and ¢ = tan™? LTC
O Resonant angular frequency wg = % 0O Quality factor Q = % = %

1
O Average power Py, = EIOW) c0S ¢ = Ipyps Vs €O @, where ¢ = 0 for a resistor.

Ve N, I
o Transformer voltages and currents — = —> = £
Ve _ Np Ig

Chapter 16
dd = -
Displacement current Iy = egd—tE where ®f = / E-dA is

the electric flux.

- 1 = —
E-dA= —Q, f B-dA=0
A} L3 S 0 S
Maxwell's equations -
¢ Boai—- [ - § Bdl— ol + oGt
o = < ot o = Ho oMo di

See also http://ethw.org/w/index.php?title=Maxwell%27s_ Equations&oldid=157445

1 on 250 0 E B h L_ is the speed of ligh
= Plane EM wave equation D €0 Lo 22 where ¢ = - 1s the speed of light
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0 The ratio of peak electric to magnetic field is B—g = c and the Poynting vector S =

O Average intensity I = Sge = %Eg = ﬁBg = iEoBo
0 0

%E x B represents the energy flux

0 Radiation pressure p = I/¢ (perfect absorber) and p = 2I/¢ (perfect reflector).
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