
Physics 202 • Exam Information Sheet

Fq = k q Q r̂/r2 E(r) = k Q r̂/r2

r̂ = �r / |�r | Note: �r, r̂ point towards location of interest

k = 9.0 × 109 N·m2/C2 Fq = q E

φE = EA = Qenc/εo Ex = −∆V/∆x

qe = −1.6 × 10−19 C, qp = |qe| me = 9.1 × 10−31 kg

E = σ/εo eV = 1.6 × 10−19 J

εo = 8.9 × 10−12 C2/N·m2 k = 1/(4πεo)

F = ma K = 1
2 mv2, p = mv

U = k q Q/r V (r) = U/q = k Q/r

C = Q/V V = |E| d
C|| = εo κ A/d U = 1

2 C V 2

1/Cser = 1/C1 + 1/C2 + · · · Cpar = C1 + C2 + · · ·
UE = 1

2
εo E2 σ = Q/A

V = i R P = i2 R = i V = V 2/R

R = ρL/A R = Ro[1 + α(T − To)]

Rser = R1 + R2 + · · · 1/Rpar = 1/R1 + 1/R2 + · · ·
Qchar = V C [1 − e−t/RC ] Qdischar = Qo e−t/RC

Vchar = V [1 − e−t/RC ] Vdischar = Vo e−t/RC

Σ Vloop = 0 Σ iin = Σ iout

v = ∆x/∆t = vo + a t x = xo + vo t + 1
2a t2 = vave ∆t

vf
2 = vo

2 + 2 a (xf − xo) vave = 1
2 (vf + vo)

cos θ = adj / hyp tan θ = opp / adj

sin θ = opp / hyp Ccircle = 2πR

Vsphere = 4
3 πR3 Asphere = 4πR2

Acircle = πR2 φB = BA cos θ

F = qvB sin θ Frad = mv2/r

F = i
B sin θ τ = NBA i sinφ
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E = −N∆φB/∆t = vB
 Σ B|| ∆
 = µo ienc

µo = 4π × 10−7 T·m/A c = 2.998 × 108 m/s

B = µoi/(2πd), long wire B = µoNi/(2r), loop(s)

B = µoNi/
, solenoid L = µon
2A
, n = N/


Pave = i2rmsR V (t) = NBA ω sin(ωt) = Vmax sin(ωt)

Vrms = Vmax/
√

2 Eind = −L ∆i/∆t

W = 1
2 L i2 V2 = V1N2/N1

i2 = i1N1/N2 R1 = R2(N1/N2)2

Z =
√

R2 + (XL − XC)2 Vo rms = irmsZ, R = Z cos φ

Pave = V 2
o rms cos φ/Z = Vo rmsirms cos φ tan φ = (XL − XC)/R

arctan(0) = 0◦ arctan(−∞) = −90◦

freson = 1/( 2π
√

LC ) ω = 2πf = 2π/T

XC = 1/(2πfC) XL = 2πfL

fobs = fsrc(1 ± |u|/c), “+” if objects are closing, “−” if objects are separating

Sout = Sin cos2 θ (polarized) Sout = 1
2
Sin (unpolarized)

c = fvacλvac = 1/
√

εoµo UB = 1
2 B2/µo

Utotal = εoE2 = B2/µo S = c Utotal

θincid = θreflect f = R/2 (concave)

f = −R/2 (convex) for θ small: sin θ ≈ θ ≈ tan θ

1/do + 1/di = 1/f m = −di/do = hi/ho

nα = c/vα f = vα/λα = constant

n1 sin θ1 = n2 sin θ2 d ′ = d nviewer/nobject

θ1 crit = arcsin(n2/n1) θBrew = arctan(n2/n1)

mλ = d sin θ (bright fringes) (m + 1
2
)λ = d sin θ (dark fringes)

constructive, 2 180◦-∆’s: 2t = mλabove/nbelow, m = 1, 2, 3, . . .

constructive, 1 180◦-∆: 2t = (m + 1
2 ) λabove/nbelow, m = 0, 1, 2, . . .

destructive, 2 180◦-∆’s: 2t = (m + 1
2)λabove/nbelow, m = 0, 1, 2, . . .

destructive, 1 180◦-∆: 2t = mλabove/nbelow, m = 1, 2, 3, . . .

θmin = 1.22 λ/D (circular) θmin = λ/W (rectangular)
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ycentral width = 2λL/
√

W 2 − λ2 h = 6.63 × 10−34 J·s

Mirrors:

f > 0: concave f < 0: convex

do,i > 0: front (real) do,i < 0: behind (virtual)

m > 0: upright m < 0: inverted

Lenses:

f > 0: converging f < 0: diverging

do > 0: left do < 0: right

di > 0: right (real) di < 0: left (virtual)

m > 0: upright m < 0: inverted

∆t = ∆to/
√

1 − v2/c2 L = Lo

√
1 − v2/c2

p = mv/
√

1 − v2/c2

Erest = mc2 K = mc2/
√

1 − v2/c2 − mc2

Eγ = hf = hc/λ pγ = h/λ

Eγ = pγ c Eγ = Ke + W

∆λ = λ′ − λ = h(1 − cos θ)/(mc) λCompton = h/(mc)

λDeB = h/p ∆p ∆x ≥ h/(4π)

R = 1.10 × 107 1/m rn = n2 (5.3 × 10−11) m

En = (−2.2 × 10−18)/n2 J En = −13.6 eV/n2

DeBroglie: 2π r = nλ

Eγ = 13.6 eV (1/n2
f − 1/n2

i ) (emission) Eγ = 13.6 eV (1/n2
i − 1/n2

f ) (absorption)

Quantum Numbers:

n = 1, 2, 3, . . . (Energy Q #), En = −13.6 eV/n2


 = 1, 2, 3, . . . (n − 1) (Angular Momentum Q #), |L| =
√


(
 + 1) h/(2π)

m� = −
, . . . ,−1, 0, 1, . . . , 
 (Magnetic Moment Q #), Lz = m� h/(2π)

ms = 1
2 or −1

2 (Electron Spin Q #), Sz = ms h/(2π)

������ ����	
����



