Cascarano Physics 2B
Math Stuff Constants
> = 1213 1
Scalar Product A-B= |A||B| cos 6 Coulomb Constant k, = — 8.99 X 10°Nm?2/C?
4rme,

Vector Product AXB = |A||B| sin @ Permittivity of free space g, = = 8.85 x 10-12C2/Nm?
Quadratic Formula —b +Vb? — dac - €
(ax’+bx+c=0) x = —T Permeability of free space 1, = 41 x 107 Tm/A
Surface Area of Sphere 4’ Charge of an electron e=1.602x10"C
Volume of Sphere o3 Mass of an electron m.=9.11x 10 kg

3 Mass of a proton m, =1.67 x 107 kg
Unit conversions: 1cal=4.186) Speed of light c=3.00x10° m/s

Avogadro’s Number

Np =6.022 x 10% Boltzmann Constant

k=1.38x 1022 J/K

Gas Constant

R =8.31J/(mol K)

Electric Force / Field / Potential Energy Gauss’s Law / Flux / Electric Potential
Coulomb’s kelaillgl Gauss’s . = 9in
F =112 o=
Law e r2 Law €o
. FE Electric ®, =E - A =EAcos (constant E)
E=— Flux
qo
i .k i u
E!ectrlc B qu (point charge) =2
Field r2 9
El i AU
ectrlc_ av =2y
Potential 9
Electric Potential AU = q,AV V=k q (point charge)
Energy er
Work W = qAV Electric E = _Av
Field T Ax
Capacitance Resistance
Capacitance Q=CV Resistance V=IR
Parallel Plate Capacitor = &A Resistance _npl
d A
Series 1_1 + 1 + 1 ‘. Series Req =Ry +R;+R3+
Coqg Ci Cp Cs
Parallel Coq=Ci+Cy+C3+ ... | Parallel 11 + 1 + 1 +
Req Rl RZ R3
Energy Stored 2 Electric Power 2
&y v=2 = lov =1 P=1IV=1R=—
20 2 2
Dielectric C =«C, Temperature Dependence R =R,[1+ a(T —T,)]
Electric Current Kirchhoff’s Rules
Current AQ Junction Rule Z I = Zl
I = - in — out
At
Ohm’s Law V=IR Loop Rule AV = 0
closed
RC Circuits RL Circuits LC Circuits
Charging q(t) = Q(1 — e~t/RC) | Increasing I(t) = i(l — et/ Charge Q(t) = Quaxcos (wt + ¢)
i £ R
Capacitor 1(6) = Ee_t/RC Current
; ; — 0p—t/RC ; €
Dlscha_rglng q(t) = Qe~t/ Decreasing  j(;) =S o-t/t—  -t/v | Current It = daQ
Capacitor Q RC Current R dt
I(t)=——e‘t/ — i t+
RC ®QmaxSin (w )
Time Constant T=RC Time . L Resonant 1
Constant "R Frequency ~ VIC
Energy U=U;+ U, = constant




Magnetism Induction
Fy=qbxB Magnetic Flux ® = BAcos6
Magnetic Force Fg = |qlvBsinf
Fg =IL x B = ILBsin®
Torque i= 1A Faraday’s Law = — Ady
T=NjixB=NIAxEB At
Ampere’s Law Z ByAL = folenciosea Generators Op = BAco.swt
& = NABwsinwt
Magnetic Field of a B= Mol Inductance _Nog
long, straight wire 2nR 1
Magnetic Field at the Nyl Energy in an Inductor 1,
B = U==LI
center of a current loop 2R 2
Magnetic Field of (N)
B = — |1 =pu,nl
an ideal solenoid ko \T Ho
AC Circuits Thermodynamics
RMS Current I Imax Converting Tp = ETC + 32
rms Temperatures >
V‘/E P T, = 3(T, — 32)
RMS Voltage V. = max 9
rms =5 T =T;+273.15
Reactance XL = wlL Thermal Expansion AL = alL,AT
i AA = 2aAAT
Xe=5c AV = BVAT ~ 3aVAT
Calorimetry Q = cmAT
Q =mL
Impedance Z=~R?+ (xp — xc)? Heat Conduction: Q = kALit
¢ = tan (’%) Transfer oo diation: P = eAT*
Prer = edA(T* = T)
Stefan-Boltzmann: o = 5.67 x 1078 W /(m? - K*)
Power Prve = LrmsVrmsCOSP Ideal Gas Law PV = NkT
Pave = I‘IngR PV = nRT
Kay = KT
|4 RMS Speed
lyms = =2 P 3kT  |3RT
) Vrms = |/ — = 7
Vg = LpaxRSinwt m
- ) s 3 3
RLC Circuits v, = LyaexLSin (wt + E) Internal Energy U =>NKT = >nRT
(Ideal Gas) 2 2
) T st . — _
Ve = LaxXeSin (wt _E) 1" Law of Thermodynamics AU=Q-W
1 i v
w, = — resonance frequency Work done inan — (_f)
o Vic isothermal process W =nRTin V;
Transformers v &V Molar Specific Heat, C Q =nCAT
2 Ny 1 Constant C, = ER
LV, =LV, Volume L)
5
Cp==R
Constant P2
Pressure y= &
Cy
Thermodynamics Adiabatic Process PVY = constant
Entropy Change AS = Q Heat Engines
T Efficiency o= W Qu—0Qc _ 1- Qc
Coefficient of Performance Qu Qy Qy
Heat Pum — Q_H Tc
P COP—W em(m=1_E

Refrigerator

Qc
CoP =—
w




