Vectors and math
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‘Ax E\ =ABsind  AxB=(AB,-AB)i+(AB -AB,)j+(AB,~AB,)k
X
—b++b?*—
ax’ +bx+c=0 = x= b++b” —4ac
2a
d . . d . d ' 10°15  femto- (f)
— X" =nx —sin X =cos X —Cos X = —sin X
dx dx dx 1012 pico- (p)
Geometry 10°  nano- (n)
perimeter circle: 27R area sphere: 47R’ 10-6 micro- ()
area circle: 7R’ volume sphere: §7Z'R3 103 milli- (m)
1 revolution = 27 radians = 360° 102 centi- (c)
Conversion factors 103 kilo- (k)
1 m’ =1000 liters 1 atm=1.01x10° Pa =760 mm Hg 100 mega- (M)
. 10° iga- (G
Physical constants giga- (G)
1012 tera- (T)
g=981m/s> |g=1.6x10"C
- Wb B L C _ 8
/10247z'x107m g, =8.85x10 W c=3.00x10" m/s
Fluids
F
P= A P=PF, - p0y (ij_\t/ = Av = constant P+ pgy +%pv2 = constant
Gravitation
M Mm GM
‘FNewton =G r2 g r_2 r circular orbit r
T 2 ra? I xU = constant
NEY
F\Ua = pUp A
0=981m/s> G=6.67x10"" Nm?/kg>

M, =5.97x10* kg
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A-B=ABcosd=AB, +AB,+AB,

R, =6.38x10° m




Electrostatics
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G- [ Eda [ Eda=mes o g, .22, .
ET I € E=k —=f E=k,—F E=+
surface closed 0 € r-2 e r
surface
dQ dQ dQ
=— (V =vol =— (A=area A=— (I =length
p= (v =volume) o= ) o (I=length)
V, Vg =—[ E-dl E=—VV W = -AU = —q,AV U=qV

v=k3d  AvV=ziEd

N m’ 2
k, = —8.99x10° — ¢, =8.85x10™" S e=1.60x10" C
4re, C N m’
m, =9.11x107" kg m, =1.67x10"" kg
Capacitors
Q C ot ac SIS SR N U
C:v q=C +C,+Ci+... c. c'c'c
A 27€, L ab
C=¢,— C=—1H C=4re,— =47€,R
°d In(a/b) b _a C =4z,
1 Q’ 1
U=—CV?’="_-=_QV u=—€E € = K€, C=«C,
2 2C 2
Electric current and resistor circuits
dQ I L
I =— V =IR J=—=qm E=J R=p—
at A qnuy P PA
p=p,(1+a(T-T,)) R=R,(1+a(T-T,))
R, =R +R,+R,+ LI S ro Y
eq =y TRy TRy +.. R, R R R P=IV=I R=F
RC circuits

QM) = Q(OO)(I - e%) Q(t) = Q(o)e‘% r=RC 1(t)=1 (O)e_%



Magnetic field
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F=q(E+VxB) dFf = 1di xB ®, = [B-dA e
u=IA 7=JixB U=-i-B
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Induction
do (G B\ AT = ~__dCDB
e=—N dtB e—q.)(VxB)-dl CﬁE dl = m
S - .. . do
(ﬁBdI =,U0(|C +ID )enclosed ID —¢ th
Maxwell’s equations
q}E'dA:Qenclosed @B’dA:O
&
s . dd,
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dt
Inductance
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dt dt i i, dt i
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q=Q,cos(wt+g) w= c

q Q e_%t ( !t ¢) 1 R2
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AC current

2 | \Y
i= t | =—| Irms:_ Vrms:_ Vrms:|1‘|11sZ
I=1cosw v = N NG
1
Ve =1IR V. =IX, X =L V. = IX, xC:a
V=1Z Z—\/R2 X, -X.) tan¢=u V=V cos(at+¢)
- - +( L C) R
_i 1 vV, _N,
P verage 5 IVcosg=1_V _cosg=1 R v, N, A =401,
EM waves
E(xt)=E,, cos(kx—at) ] B(x,t)=B,,, cos(kx—at)k E,.. =CB...
1 2 ldp S EB
E=cB cC= u:lgoE2+LB2:goE2:B— Adt ¢ e
NENA 2 24, Ly Hy
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§ = L E X é I = Saverage = Emax Bmax = Emax = l iElflax = l(C"O(:Er%lalx
Hy 2u, 20, 2\ py 2
Geometric optics
c . . . n, B 5 _n
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Interference and diffraction
A 3 NE P el dsiné
dsind=mA y:mRE I'=1,, cos (Ej ¢ 2”—1 27 7
dsinﬁz(m+lj/1 2t=mA, 2t:(m+lJﬂn
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R=Z=Nm  sing-1222 2d sin 6 =mA
A D



