Formula Sheet — Phys 222— Fall 2010

Vectors and math

‘A?‘: /Af+Aj+Aj A-B=ABcosO=AB,+AB, +AB,

|4xB|=4Bsing  AxB=(A,B. - AB,)i+(AB,~AB.)]j+(AB,~4B)k

_ —b+~b* —4ac

ax*+bx+c=0 = «x

2a
n n—1 . d .
—x" =nx —sinx=cosx —cosx =—sinx
dx dx dx
Geometry 107> femto- (f)
perimeter circle: 27R area sphere: 47R’ 1012 pico- (p)

area circle: 7R’ volume sphere: 4 R 10°  nano- (n)
1 revolution = 27 radians = 360’ : 10 micro- (p)
1073 milli- (m)
102 centi- (c)
10> kilo- (k)

108 mega- (M)

Conversion factors

1 m’ =1000 liters 1 atm=1.01x10° Pa = 760 mm Hg

Physical constants 10° giga- (G)
g=981m/s> |¢f=1.6x10" C 10" tera- (T)
- Wb =8 85><10_12C—2 ¢=3.00x10® m/s
=0T T Nem O
Fluids
p=L av

1
1 P=F -pgy s = Av = constant P+ pgy +§,ov2 = constant



Electrostatics

F,

oo =k TF - E= p=lold  F=pxE  U=-pE
r 9
q) _ E d—» j Ed—': Qenclosed _ q _ 2/1 -
E™ .[ raa € E=k =r E=k —=7F E==
surface closed 0 ¢ }"2 ¢ r
surface
dQ do do
=— (V =volume o=— (A=area A=—= (I =length
="y ( ) ey ( ) i ( gth)
V,~Vy=-[ E-di E=-Vv W =-AU =—q,AV U=qV
v=kL  AV=tEd
r
N m® 2
k, = =8.99x10’ T €, =8.85x107" ¢ e=1.60x10" C
4re, C N m’
m, =9.11x10~" kg m, =1.67x10"" kg
Capacitors
c-2 C =C+C,+C Lttt
== =C+C,+C, +... —=—+—+—
|14 . : 2 } Ceq o 2 3
A 27€, L ab
C=¢,— C=—+H C=4re =47€,R
‘d In(a/b) T g C=are,
2 1
U:lCVZ :Q_:lQV u=—€E’ €=KE€, C=xkC,
2 2C 2 2
Electric current and resistor circuits
dQ I L
1=—= V =IR J=—=qgnv E=J R=p—
i 1 qnv, P 'DA
p=p,(1+a(T-T,)) R=R,(1+a(T-T,))
R, =R +R+R+ LI S 'V
eq — A4 TG TG T R, R R R P=1V=1 sz
RC circuits

O(1) = Q() (1 et ) o) = Q(o)e‘% r=RC I(t) = J(O)e‘%



Magnetic field

- _ _ _ .. . _my
F=q(E+vxB) dF =1dl x B ®,=[B-d B
u=1IA4 7?=,L7><§ U:_ﬁ'é
7ot VXF 4B = o Ia’lzxr gt F_udl’ N
4z ¥ 4 r 2rx L 2rr Hoéy
2 - —
Bx 'uola 32 Bx = IUONI B= ,u()nl @B dl = IuOIenclosed
2()c2 +a2) 2a
Induction
dd L= B\ g ol 7 dP,
=N e=§(vxB)-dl $E-dl = —
= = . . do
(ﬁBdl - ’UO (lc +ZD )enclosed lD —¢ th
Maxwell’s equations
(jSEdE — Qenclosed (j)éd;l = O
20
—_— do
. B-dl = i.+e& £
CﬁEdl :_& Cﬁ luo( ‘ ’ dt jenclosed
dt
Inductance
£ =- % Ezz—Mﬂ M:NI?BI_NZC‘DBZ =—L£ L=NCDB
dt dt I L dt i
t 2
. - _t L 1 B
1= ] l_e T ] — T = — — 2 = — 2 u=
oo( ] l—IOe T P L—/Jon 14 U 2L[ 2/JO

q =0, cos(wt+¢)

0 - (@1+9) [1 ®
q=Q,e ** cos(w't+ & =, —-——
’ LC 4




AC current

2 1 14
i=1coswt I, =;1 1. 23 Vo ZE V.=1.2Z
1
Ve =1IR V,=IX, X, =Lo V.=IX, X, o
X, - X
V=1IZ Z:\/R2+(XL—XC)2 tan ¢ = —-—=C v="V cos(wt+¢)
=i 1 V, N
p= f)average :EIVCOS¢:I[msVrms COS¢:I[-2msR 72=_2 I/lll 21/2]2
1 1
EM waves
E(x’t)zEmax COS(kX—a)l‘)j E(x’t):Bmax COS(]OC—COZ)]; Emax :CBmax
1 2 ldp S EB
Eeeb e=—  umlaBio B o=t Gy T
Eotdy 2 2, M 0
S == E. B E: /
S ZLEXB I = Saverage =T = e :l iElflaX =l(C"OCE‘r%lalx
Hy 2u, 2epy 2\ py 2
0] 2
C:/I = — k:— :2
S A 2 w=2rf
Geometric optics
c . . . _n, _ ) o =
n==— 6=0  nsinf =n,sing, sinf,,=—+ [=1,cos’¢ tantp=—
v n, n,
1 1 1 ' ' 1 I 1
_+_/=_ mzlz_s_ f;hcricalmirror:5 —:(}’l—l) B
s s f y s ’ 2 f R R,
e m=d = S =2
S S R y n,s 2]

Interference and diffraction

A B N =1, dsinf
d sin @ = mA y=mR— L=l c08 (5] p=2r=—=2r—
dsiné?:(m+lji 2 =mA, Zt:(ml)ﬂn

2 2

ing sin’ (gj sin’ (ﬂ)
asinf=mi  p=212 =1 ——5> J:Imaxcosz(gj—f

ﬂ %) (4

2 2
R=L=Nm sin6’1=1.22i 2dsin@ =mA
AL D
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