Physic 102 formula sheet (FA20

Kinematics and mechanics

L s
r = xg + vot + iat

Name:
Lab Section:

16)

v? =02 + 2aAx

F =ma a. = v
r
L 5 P’
Fiot = K+U Kzimv :2— p=muv Wr = Fdcosf P = Fvcosf
Electrostatics
F
Fip = k22 E=— Uy = k22 == Wi = —AU = —Wyou
r do r q0
Point charge FE = k% V= kg
T r
Electric dipole p=qd Tdip = pE'sin6 Ugip = —pE cosf
Resistance
1% A L
R= T 1= K(t] Physical resistance: R = P
V2 1 1 1
P=IV=I’R=— Re = Ry 4 Ro .-+ L
R S 1+ fig + Rp 7 + 7 +
Capacitance
A
C = Q Parallel plate capacitor: C = €0 E = i V = Ed
%4 d €0A
1 1 1Q? 1 1 1
Uo=-QV=_-CV?=_2_ Cp=C1+Cy+--- — = —
c=39V =3 2°C p=Citlat G oo’
Circuits
DAV =0 Dt =D o
q(t) = goo(1 —e7/7) q(t) = qoe /™ I(t) = Ipe /7 = RC
Magnetism
F =quBsinf = m—; Fyire = ILBsinf Tloop = NIABsin ¢
q
Magentic dipole: w=NIA Tdip = #Bsing Ugip = —uBcosy
pol
Byire = - Bgo1 = pont
r
Electromagnetic induction
A
EZ_NE ® =BAcosyp
|€bar] = BLv Egen = Emax sinwt = wNABsinwt w=2mf
Vigs = max Lo — Lmax Ww_ I _ N
rms \/E rms \/i ‘/S ]—p NS
Electromagnetic waves
c
A=— FE =cB
f
1 1 _ 1 1 B2 _ P
U = §€0E2 up = % 2 u = §€0Er2ms + TMOB?IHS = EOEI?IHS = ﬁl‘ﬂs S=1=1uc= Z
1
fo=fe Lel/cxfe(l—F@) I =1Iycos%0
1 —vpe/c



Reflection and refraction

1 1 1 R h; d;
P do & ] f=%5 " he T do
/
d
Ny sin @, = ns sin Oy v=S sinf, = n2 = g Roar
n ny 0 f
. . o Ltube o dnear
Compound microscope: Mohj = Meye = Miot = Meyemob;
f obj f eye
Interference and diffraction
1
Double-slit interference: dsinf) = mA dsinf = (m + 2) A m=0,+1,£2,---
Single-slit diffraction: asinf = mA m=0,+1,%+2,---
Circular aperture: Dsinf =~ 1.22)\

Quantum mechanics

he h h h
E=hf=—— \ = — Ap, Az > — =
=3 P PeBt =5 o
Bohr atom: 27r, = nA n=12,3,--- L, = mevpry, =nh
h? n? n? mek?et\ Z2 Z?
n=——=) ==~ (529 x 107" m)— E, =—|—% =~ —(13.6 V)=
" (meke2> Z ( % m) Z ( 2h2 ) n? ( ¢ )n2
1 7 1y, 1 1
Quantum atom: L=+/{l+1)h L, =mgh S, =msh
h
Atomic magnetism: Mo = — ¢ L, Lhsr = —ﬂsz, g2 up = N~ 5.8 x 107° eV/T
’ 2me ’ 2me 2me

Nuclear physics and radioactive decay

A=Z+N ra (1.2 x 1071 m)AY/3 Ey = mc?
FEh:
Mnyucleus = Zmproton + Nmneutron — | E;nd|
AN In2 0.693
= =N N(t) = Noe ™ = Ny2~ /112 Tyjp= — = ——
At (t) 0€ 0 1/2 3 3
Constants and unit conversion
g=9.8m/s’ e=1.60x10"1 C
1
€0 = 8.85 x 10712 C? /Nm? k= =8.99 x 10° Nm?/C? po =41 x 1077 T -m/A
TEQ
1
c= =3 x10%° m/s h=6.626 x 1073* J s he = 1240 eV - nm
vV EoHO /
1eV=160x10"17J Melectron = 9-11 x 10731 kg = 511 keV/c?
Mproton = 1.673 x 10727 kg = 938 MeV /c? Mneutron = 1.675 x 10727 kg = 939.5 MeV /c?
SI Prefixes
Power Prefix Symbol
10° giga G
106 mega M
10° kilo k
10° — —
1073 milli m
10~ micro i
107  nano n
10712 pico P






