Physics 202 « Exam Information Sheet

F,=kqQ7/r*

P=r/|F

k=9.0 x 10° N-m2/C?

¢ = EA= Qenc/¢o

g = —1.6 x 1071 C, g, = |qc|
E=o0o/e,

€0 = 8.9 x 10712 C2/N-m?

F=ma

U=kqQ/r

C=Q/V

Clj=erAld

1/Cser =1/C1 +1/Co + - --
U = %EOE2

V=iR

R=pL/A

Reer = Ri + Ry + - -
Qetar = VC[L — e/
Venar = V [1 — e/ RC]

2 Vioop =0

v =Ax/At =v, + at
viZ =vo? +2a(xf — Xo)
cos® = adj / hyp

sinf = opp / hyp

__ 4 3
‘/;phere - 3 TR

Acircle — 7TR2
F = quBsinf
F =i/Bsinf

E(r)=kQ+¢/r?

Note: 7, 7 point towards location of interest

F,=qE

E, = -AV/Ax

me = 9.1 x 1073 kg
eV =1.6x10"1]
k=1/(4me,)

K = %mv2, p=mu
V(r)=U/qg=kQ/r

V =|E|d
U=3CV?

Cpar =C1 +Co+ - -
oc=Q/A

P=2R=iV=V?R
R=R,1+a(T -1,)]

1/Rpar =1/R1 +1/Ra+ - -
Quischar = Qo €™/ FC

Vaischar = Vo e~/ RC

Yiin = Yiout

X =Xo + Vot + %at2 = Vave At
Vave = 5 (Ve + Vo)

tanf = opp / adj

C’ci]rcle =27R
Asphere = 47TR2
¢p = BAcos6

Fraq = mv?/r

7= NBAisin¢
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£ = —NA¢p/At = vBI
o = 41 x 1077 T-m/A

Y B)| Al = pioienc

c=2.998 x 10® m/s

B = p,i/(2md), long wire B = puo,Ni/(2r), loop(s)

B = pu,Ni/l, solenoid L = puon?Al,n= N/l

Pove = 2, R V(t) = NBAwsin(wt) = Vipax sin(wt)
Vims = Vimax/ V2 Eina = —L Ai/At

W =1L Vo = ViN2 /Ny

iy = i1N1 /Ny Ry = Ro(Ny/N»)?
Z:\/R2+(XL—XC)2 Vo tms = trmsZ, R = Z cos ¢

Pove = V2,,.€080/Z = Vo imsirms cos ¢ tang = (X — X¢)/R

arctan(0) = 0° arctan(—oo) = —90°

freson = 1/(27VLC') w=2rf=2r/T
Xe=1/27fC) Xy, =2nfL

fobs = fare(1 £ |u|/c), “+7 if objects are closing, “—" if objects are separating
Sout = Sin cos? 0 (polarized) Sout = %Si (unpolarized)

¢ = funchvae = 1/\/ealis Us — L B2/,

Urotal = €, B = B2/Mo S = ¢ Usotal

Oincia = Oreflect f = R/2 (concave)

for 0 small: sinf ~ 0 ~ tan®

m = —di/do = hi/ho

f=—R/2 (convex)
1/dy+1/di = 1/f
Ng = ¢/Vq f = va/Aq = constant
nysin @y = nq sin sy d’ = d Nyiewer/Mobject

01 crit = arcsin(ng/ny) OBrew = arctan(ng/ny)

mA = dsin@ (bright fringes)

(m+ 3)A =dsinf (dark fringes)

constructive, 2 180°-A’s: 2t = m Aapove/Mbelow, M =1,2,3, ...

constructive, 1 180°-A: 2t = (m + 3) Aabove/Mbelow, M =0,1,2, ...

destructive, 2 180°-A’s: 2t = (m + %))\above/nbelow, m=20,1,2, ...

destructive, 1 180°-A: 2t = m Aabove/Mbelow, M =1,2,3, ...

Omin = 1.22 A/ D (circular)

Omin = A/W (rectangular)
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Ycentral width = 2)\L/\/ W2 — \2

Mirrors:

f > 0: concave

do,; > 0: front (real)
m > 0: upright
Lenses:

f > 0: converging
d, > 0: left

d; > 0: right (real)
m > 0: upright

At = At,//1 —v?/c?
p=muv/\/1—0v%/c?

E rest — mc2

B, = hf = he/A

E,=pyc

AXN= X — X =h(1 —cosf)/(mc)
ApeB = h/p

R=1.10x 107 1/m
E,=(-22x10"18)/n%]

DeBroglie: 2mr = nA

E, =13.6eV (1/n} —1/n7) (emission)

Quantum Numbers:

n=1,2,3,... (Energy Q #),

h=6.63x10"3* Js

f < 0: convex
do,; < 0: behind (virtual)

m < 0: inverted

f < 0: diverging
do, < 0: right
d; < 0: left (virtual)

m < 0: inverted

L= L,\/1—v?%/c?
K =mc?/\/1 —v%/c2 —mc?

Py =h/A

E, =K. +W

ACompton = R/ (mc)
ApAx > h/(47)

rn =n%(5.3 x1071) m
E, = —13.6 eV /n?

E, =13.6eV (1/n7 —1/n%) (absorption)

E, = —13.6 eV /n?

¢=1,2,3,...(n — 1) (Angular Momentum Q #), |L| = /¢({+ 1) h/(27)

me=—0,...,—1,0,1,...

, £ (Magnetic Moment QQ #), L, = myh/(27)

me = % or —% (Electron Spin Q #), S, = msh/(27)
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