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PHYS2002-1 PHYS2002 Test 3 Formula Sheet

(Zhang)
PHYS2002-2  Gravitational constant

(Blackmon) mass of proton
mass of electron
charge on proton

charge on electron
permeability of free space
permittivity of free space
Coulomb’s Law constant
Speed of light

g = 9.8 m/s?
m,=1.67x10" kg

m, = 9.11x103! kg

dp,= +1.602x101° C

ge = -1.602x101° C

L= 4mx107 T-m/A

&= 8.85x1012 C2?/(N-m?)
k= 8.99x10° N-m?/C? =
c = 3.00x108 m/s

4 re,

Point charges

F:kw E:km

2

Joule =J=Nm

Watt = W = J/s
Amp = A= C/s
Volt = V= J/C

r
' Ohm = Q= V/A
EPE = k% V = ki Tesla = T = N-s/(C-m)
I r Weber = Wb = T-mZ2
Henry =H= V-s/A
AV = E -Ad Diopter = D = m-!
Kinematics (e.g. PHYS2001)
> F=ma p=mv W = Fdcosd
X — X, =v0xt+%axt2 E,.,=KE+EPE+GPE+L
1
KE==mV  GPE=m
Vi = Vox = axt 2 dy
mv*
sz_véx :2ax(x—x0) F,=——=ma, TZZ—M




Resistance R= p% Ohm'sLaw V =1IR
1 1 N 1 K
I:eseries = R1 + RZ +K R” B R R,
Iseries:|1:|2:K I||:|1—|_|2_|_K
Vseries:Vl_I_VZ_i_K V” :V1:V2 :K
2
Power P =1V = |2R=V—
Capacitance A .
_ K&, _ 2
q=CV C= x Energy = ECV
E,= °o__19 E — 5
& Ag K
1 1 1
Cseries ) Cl i CZ +K C” B Cl i C2 +K
RC Circuits 7=RC
RC discharging gq= qoe‘”T
RCcharging  Q=q, (1— e‘t”)




Electric potential energy

AEPE =-W =+gAV

Force on a straight wire
F =ILBsing

Torque on a coil of wire

7=NIABsIn ¢

Forces on charged particle

F=qE F =qvBsing

Radius of motion of mv
charged particle in N=——-
uniform field qB

E=VvB

Velocity Filter

Magnetic Flux CDM = BACOS¢

B fields made by currents

I
Long, straight wire B = o Motional EMF & = VBL
2nr
e N
At center of coil of wire B = A(DM
2R Faraday's Law & = —N At
Solenoid B = yoln )
Ac Generator €= NAB@SIn wt
Inductance
v N D, ] :@ Transformers
IP | Vs _ NS
V N
At At V
Energy stored :£L|2 IS :—PIP
2 Vs




Electromagnetic waves

E(t): EOSIna)t Erms

B(t)=B,sinet B,.=

= E=cB c=f-4

1
B, . C=
E 0)—2721: /‘C"ozuo

1 1
Energy density U ~Sopz, - B’ =gE’="—B’
2 2:”0 Hy
1 1
U:iErzms_F Br2ms:‘90Er2ms:—Br2ms
2 Hy Ky

Intensity S= P_E q

ATTA S=cu

S=cu="2p2y © B2oggEl= " B
2 21 Hy

f = fs(li Vrelj A Doppler shift

C

> +ifv,, is towards
A — 1+ Vrel - if v, is away
A, c

Malus’ Law: S = So COS2 6



Mirrors and Lenses

Law of reflection: 4 = &

Mirror/| tion: 1,11
irror/lens equation: Tte
Magnification: m= h_' _ _%

0.5 *R for spherical mirror
focal length f < - for convex mirror, diverging lens
+ for concave mirror, converging lens

Index of refraction: N=—=

Snell's Law: N,SING, =n,sing,

n,

Total Internal reflection (critical angle): sing, =—=
n1

nZJ { n, contains incident ray

Apparent depth: d'= d[n_l n, contains refracted ray

n, contains incident ray

n
Brewster's Angle: tang, = —=% .
SWSIEr's Ang " {n2 contains refracted ray



Thin film interference

2t + shift?=mA  Constructive interference

. 1
2t +shift 2=mA + 5/1 Destructive interference

Diffraction
Doubleslit m=0,1,2,3, ...
dsind=mA bright fringes (constructive)

dsinez(m + %j/l dark fringes (destructive)

Single slit m=1 23, ...

singzm_’l dark fringe of order m
W

Circular aperture - Resolving power - Rayleigh Criterion

sind = 6?>1.22i
D

Diffraction grating  Principal maxima (bright fringes)

siné?:mi
d

. S
Small angle approximation €@ ~SInfd~tand= m
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