PHYS.1440 Exam 2 Spring 2017
Formula Sheet: Capacitors
Coulomb’s law C = Q
qQ AV M
F = kr—2 Parallel-plate € = &7
Electric Field Capacitors connected in parallel
. ﬁ Ceq:C1+C2+"’
E =— Capacitors connected in series
_ _ q 1 1 N 1 N
Field of a point charng Coq 6T,
E=k — Energy stored in a capacitor
T _Q?
Electric field inside a capacitor U= 2¢
_n Current
E== V=IR
. 0. dQ
Principle of superposition | = =<
N dtl
E) t — _>' R =p—
| ne £ l ,0 A
Electric flux Z Iin = z Tyt
Gauss’s law Power
o= §F-ai="2 | P=IV
€0 Resistors connected in series

Electric potential

q

f
AV=V;—V;=—|E-ds
i 1 0
For a point charge V(r) = PP
For a paralle-plate capacitor
V =Es
Potential Energy
U=qV
Two point charges

v =1
T

Req=R1+R2+R3+"’

Resistors connected in parallel
1 _ 1 4 1 4 1 N
Req Rl RZ R3

Charging capacitor (RC circuit)

V() =¢e(1— e_t/RC)
[ =l
“Discharged” RC circuit

Q = Qoe_t/‘l,'; T =RC
[ =l
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A magnetic field exerts a force

dF = 1di x B

F=IIxB
F=qBxB
The Biot-Savart Law
— I/l()q{?) X 7,'\'
B=——7—
4mr?
R Ids x 7
dB = Hofas x 1
4mr?

The magnetic field of:
A straight line wire

ol
B=—
_ 27T
A solenoid
B = H.Onl
Magnetic flux
Inductance
Dp
L=—
I 2
N<A
L = Ho
l
L dl
£€=—L—
e
Enerqy stored in an inductor
2
U=L>

Faraday’s Law

e—fﬁl?— d®p
B ST T dt

Ampere’s Law
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Constants
Charge of a proton/electron
e=+160-10"1C
Electron mass
m=9.11-10"3 kg
Proton mass
m=1.67-10"2?" kg
Permittivity of free space
g0 = 8.85- 10712 C%2/Nm?
Permeability of free space
Uo = 4m-10"7 Tm/A
1

47'[80
Kinematic eg-ns with const. Acc.:

k = = 8.99 - 10° Nm?/C?

V(t) = votat

X(t) = Xo+ Vit +(1/2) at?

V2 = Vo, + 2a(X — Xo)

Centripetal acceleration
ap = v?/r

Misc Formulas:
Circumference of a circle = 2nR
Area of a circle = R?

Surface area of a sphere = 47R?
Volume of sphere = (4/3)nR®
Volume of cylinder = TR’L
Right triangle:

sin d=alc

cos &= blc

tan &= a/b a
c“=a’+b?




