PHYSICS 2220 — Final Exam Equation Sheet

k=899 x 10 N-m?/C? £, =8.85x 10712 C2/N-m? o = 47 x 10~7 T-m/A
e=1.60x10"C 1eV=160x10"9J ¢=98m/s? 1yr=316x10"s
c=3x10m/s=11ly/yr h=663x10"3"Js h=~h/2r a,=0.0529 nm
he=1240 eV-nm 1 u=1.661 x 102" kg  uc? = 931.5 MeV

electron mass m, = 9.11 x 1073" kg proton mass m, = 1.67 x 107%" kg

4
Circle: C =2mr A=mr? Sphere: A=4m? V = §7T7‘3

Cylinder: A =7r? (end) A=2mrl (side) V =mr?(

1
. Coulomb’s law: F' =k o lle2| k= F =qE

r2 47e,

. Gauss’ law: &, = %E ~dA = ?{EdA cos § = dene

€o

B B
.AV:VB—VA:—/A E-ds:—/A E ds cos0
AU =Up —Up=q(Vg —Va) =qAV

B B
AU:UB—UA:—q/ E~ds:—q/ Eds cosf
A A

.Forpointcharge:E:k‘@ v=k? y=p2%®
r r r
Q g.A
.C:A—v C= pi AV = Ed Parallel: Coq =C1+Cy + ...
. 1 1 C1Cs
S : = — 4+ ——... Coq = 2 onl
eries Cw O + G or s C’2( only)
V2 P 1 1 1
V=i P=iV=i{R="— = —  Parallel: = — 4+ —+...
V =1iR 1V =1"R 7 R 1 aralle Rer R1+R2+
RR .
Req:RllEQ (2 only)  Series: Req=Ri1+ Ro+ ...

. Kirchhoff’s rules: 1) current in = current out; 2) sum of voltage rises and drops = 0 around
a closed loop

L= qe 'RC g =q, (1 - e_t/RC) i =i,e ¢ 1 =RC

1 1Q® 1 1 1 1
Up=-CV*=_-"2 =_QV = e, F* Up=-Li = 2
¢T3 20 "9V = gE L= BT g
1 2
. Fp=qvxB |F|=lg[v|B|sing F=¢E+qvxB r=—o 7p=-="""
qB [

. Fp=iLxB |Fp|=i|L||B|sin¢g 7= NiABsin0

,uoz'/ds X P ,uoz'/dssinﬁ

. Biot-Savart law: B = g R .



Final Exam Equation Sheet

15. Ampere’s law: Y{B ds = Y{B ds cos = i

; e dep A(BAcosb) B di
16 Faraday S laW. 5 ]—V(I:NW = —NT 5 = —L % N
Inductance: L = —2  Solenoid: B = poni L = pon?Al  n = n
i
L
17. RL:iz%(l—e‘Rt/L) iz%e‘Rt/L T=4

1
18. RLC circuit: Vg =1, R V. =1,X;, Voe=01,Xe¢ w=21nf X,=wL X¢= °C
w

Z:\/R2+(XL_XC)2 Ing_ Wo = —F— Irms:ﬁ gr

19. I = I,cos?0  reflection: # =@  refraction: n; sin#; = nosin b,

_én
ms_\/i

n:E fA=v  niA =nghs siné’C:@
(% s
1 1 1 R 1 1 1 h 1
20 —=(n-1 <—+—) lenses = — (mirrors —+-== m=—=—-
=00 () Gemses)  f= 3 miors) k=g m= =
21. double slits: dsinf =mA  m =0,1,2,3,... (max); order = m
dsin = (m+3)A  m=0,1,2,3,... (min); order =m +1 sinf = % (small 0)
22. single slit: asinf® =mA  m =1,2,3,... (min); order = m
1.22
23. for 6 in radians: O, = — (slit)  Opin = T)\ (circular)
a

24. diffraction grating: dsinf =mA m =0,1,2,3,... (max); order = m

At " Uy — U
25 Atmovlng \/m LmOVIHg LrestW ux 1 _ uxv/c2

1
26. V=—o--  K=md(y—-1 E = 2 B2 2.2 2.4 _
6. v — e me*(y —1) yme pic®+mict p=ymu
h h
27 EphotOn = h/f = TC = pcC Kmax = photon — (I) A>\ — - C(l — COS H)

h
28. p = mv (except photons) A=—  AxAp~h  For estimates, ppi, >~ Ap
p

h? 1
29. En = <8mL2> ’rL2 En = —13.6 eVﬁ Ephoton = Ehigh - EIOW

In2
30. N=N,e ™ R=NXA R=R,e™ TZHT

31. Ebinding = [Zmp + Nm,, — ]\4(‘2‘)()]02 Q) = [(masses in) — (masses out)]c?



