Physics 122 Constants and Formulas Autumn 2011 MT3

Constants: k, =8.99x10°Nm* /C* . ¢, = ﬁ =8.85x107""F /m ; u,=4nx107N /A% ;e=1.602x10""C
) T

e

m,=9.11x10""kg . m,=1.67x107kg; N,=6.02x10%items/mole; G=6.67x10"Nm’/kg’
H
Dielectric strength of air = 30,000 V/cm = 3 MV/m
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Electric Field:
S Ly = Q. = dg. = o kq. %A, = O
F’iu = qu(qu) E(ru) = kezr_zrio E(ro) = ke J T_zqrqo Epoint (I‘) = 1’2 r Eline = r@ r Eplane (I‘) = g(out)
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Electric Potential & Potential Energy
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Conductor at Equilibrium
E = 0 inside; E= ot just outside; V = constant.

0

Gauss’ Law and Coulomb’s Law
E,=k ‘7;‘]2 By B, =F %, @ =[[EedA=[[(Eeh)dA @p'= {p EedA= qwl m pd’x
12
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surface surface

Capacitance
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Q=CV;V= %; U= %QV = %cv2 =——Q°= %K‘EOEZ *volume
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parallel plate: C, = K2 . conxial cable: Cou= TR - isolated sphere: C_,,, =4nke,R
d In R,
Rl
Current and Resistance
I=GV=% I=GV=%;V=IR=é; Power = PR=1V =Y~ —]2p volume; J=nqv,, I=[[JedA
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solenoid: L=x, un*Al
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Circuits

Z AV =0 2 I=0 Q,I,% same in series; AV same in parallel
closed point
loop

capacitor charging: Q=Q, (l - e%c); I= Ioef%zC ; discharging: Q= Qoef%ﬁc; I= —Ioef%zc ; T=RC

L Ry . Ry L
current building in inductor: 1=1|1-e 7|, current decreasing: I=I1e¢ ', t= R
Magnetic Force: Fnﬁmng =qvxB; chlurrent =1d/xB; ., =1LxB
charge element wire
Lorentz Force: F=gE+qvxB
Z
Magnetic Dipoles: i, =NIAfG; U=-ji*B; torque 7 =[ixB
loop
Biot-Savart Law, Ampere’s Law, Gauss’ Law for Magnetism:
= K, M, qVXE ok u i dixE S - . -
B=trD V20, gB=lmte T 7L, Bedi= 1, . BedA=0
ir 2’ i 2 I?EP ooy Clﬁ
surface
= Kutt 1, right thumb along I, fingers along B; B = K”’—/J“I(sine —siné, )
inf 2 » 118 84 8 8 By Dujre - R 2 1
wire segment 1
. . kul U 27R*I
B =unx_ul ,right fingers along I, thumb along B; B =-2C0CAQ9; o=
g = bl TIGHEfngers along S5 B, T 0 P T )
loop
Btotul = KmBapplied = Bapplied + lqu
Faraday’s Law, Lenz’ Law and Motional emf:
db, d S
emf =——L=—— BedA; emf . =LuB;
f==gt = J] BraRs M
interior
induced emf acts to counteract the change in flux
Geometry and Definitions: Surface Area: A,  =47R> A =27RH+27R* A, =6a’
Volume: V., ,:énR3 V., =nR’H V=0
Sphere 3 cyl cuve
Linear Charge Density: 1= L; Areal Charge Density: o= Q ;
length Area
. Q 3. 1 . 2
Volume Charge Density p= c0s30° =—; sin30° = —; cos45° =sin45° = —
volume 2 2 2

Cross Products: A, xA,=A,: align right hand with A,, curl fingers toward A, right thumb
points toward A, which is perpendicular to both A, and A, .

Kinematics:
ﬁ_l—:_q - . = _ 1 _ _vz' _ _mv2
a—E—E(E+va) x—xo+vot+§at v=v,+at  ci.cular motion: a—T,F—ma—T



