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lectric Charge and Electric Field

Foomoun = k&2, k=9 x 10° N - m?/C? = 885 x 10772 C*/(N - m?)|

e=1602x10"°C iE= ;:1311 point charge , 0= ﬁ, infinite charged p]a.ue‘

= |g| E| p = Qd, electric dipole moment

Y. EiAA=9nd, Gauss' Law 1

tJumncl
st fare

| Updipue = —pE cos ¢, dipole potential energy

T = pE sin ¢, torque on dipole

&, = FEAcos ¢, electric ﬂux|

Wlectric Potential

W, = —AU,||U, = .l:gr-i, point charges||AU, = gAV ||V = k?, point charge wrt r:.wj_l|

=AKE+AU.|[1eV=16x10" J| avil © ) capacitor |

parallel plate capacitor || u, = g0 E?, E-field energy density |

Electric Current

||AV = IR, resistor|| R = p% |[P = IAV
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Electric Circuits
| | .'

R = Ry + Ry, in series z,inm:ries ||_ .
-&He'rmi];uf = 'E - _‘I".?.

1
il
-,;T+Ri=,inparallell C’=E‘1+{L‘;-,mpa.rauel|

loop: |
Kirchhoff's Rules: ’

_'i'll'!'lﬂﬁﬂ:l:l: z Iil.l E Iﬂl.'l.‘t
|

series RC de-circuit: I{t) = 4%e~"/", + — RC, AV - £ |
&o/C, discharging |
|

—I'R, with current [ +£&, from - to + terminal ‘
ﬁ“m”ur_\r

+IR, against current | —&, from + to - terminal ‘
] i

+2, from - to + plate
|.|'ﬂ!|.1[~"'r¢=f “ pla

| ~2 from + to - plate

Magnetism

|F = jqlvB sing|[F = I¢Bsing|| 3. B.AA= 0, Gauss' dotros Z=2
|EII#FEF I
2. ByAl = poloyi, Ampere’s Law (p = 4w x 10~7 T - m/A) | [ £ = tohik |

i:l.l'.ﬂl.'!l I b E Erd
i 1]

|B = 2! long straight wire] M = NIA, magnetic dipole moment

| Beouter = 5% e Icmp| Ustipele = —01B cos ¢, dipole potential energy

I| Biter = -'ifrt_—, solenoid T = M Bsin ¢, torque on magnetic dipole
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Lenz: A changing flux gives rise to a current whose flow opposes the original change

= =

| bonndary

| ®m = BAcos ¢, magnetic flux

> Eﬁaa..uﬁf = —NA&%= Faraday's Law -!

£ = Bfv, motional emf| £ = wNBA, ac generator

AV,
Ve

= fa transformer |iILﬂ._-.:|.mui.] =
F |

AV = L&
inductor || AV;, =

U= 3L

HETiEﬂ LR- dﬂ-ﬂi.'l'ﬂl]it-: Iwi[h rf = £

Z = \[R* + (X, - Xc)?

AVg = IR, Pr
series LRC ac-curcuit: . ¢
AV, = IX,,
Pe

AV -~ IXg,

R
7

cosp = §, tang - XiiXa

I* R

" Y rmk

iI’R

Fr=0

0

=
=

w=2nf

FESONATCE:

f

XL=Xe

Mu:m

1



RAD PDF
Rectangle


TUTORING AND TESTING CENTER :
NOVA SOUTHEASTERN UNIVERSITY Academic Resource Sheet

PHYS 2360

Electromagnetic Waves

|
. “:; BiAE = pgloy + Iiufn%‘_. Ampere’s (generalized) Law II

Lk ]

= = 2998 % 10 /s [ 72 = 2| E = 2B, Ev v

2 . =
‘Emus: EM wave energy d[ﬂ]ﬂlt}_’” I=5= qurm.-Emm, {Fﬂ_}"ntmg] iﬂt-llﬂ.ﬁit._}"

, radiation pressure on surfaces

|
Geometric Optics

| BRefiocted Brcident — —
| |5:|nﬂ,_,;._.r-,,|=:—-ll||_n=f, e=3x 10° m,-"'5|
1y 8in#; = ngsinfy |

|
| ﬁztn—l](ﬁ—i—)

[
m:—"—zu_i
2 m = = 3]

] - — —
| Jmirrer i H'I.I.EEI'- i eowteel = Pl + Pz |

( l

. R > 0, concave surface
mirror:

P [Diopter] = i ‘

conventions for light incident from left J g > 0, left of vertex

R > 0, convex surface
thin lens:

g >0, l‘ightufveﬂex |

%

Wave Nature of Light

Bpn =27 (), 1 medium B
|-&¢1-1rn1 =
| (2m+1)m,m € Z = destructive

2mnm, m € £ = constructive
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mA, bright , )
, MM EE:'|y=LI:u.nH'I

(m+ 1) A, dark |

Diouble glit interference: dsin #

single slit diffraction: asin#,, = mA, dark, m € E — {0}

diffraction grating: I sin #,, = mA, bright, m € E|

2, slit of width D |
Raleigh resclution criterion: fnp, =
1.22%, circle of diameter D

I = I ::m’ﬂlllEmwsLm‘E (polarization) angle: tanfpe = 22, 8p + g = BU“'[

Optical Instruments

myopia: p = 00, § = —djp

rl'.'l:'l.l.‘.l]EIEl.: J — stop = -é aye:

i hyperopia: p = dI'l'-lliilu =~ 20 cm, g= _dn.p.
|

» eye relaxed I

telescope: M = 7

+ 1, eye focused at NV

Special Relativity

| - . i . E,
(Bt =8t R o | s

i

K E + mc?
v, mc?
~ v (me? P + (pc)?

amu?, ifu<c
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Quantum Physics

PansT =290 x 10~ m - K| [c = Af]

|(E=hf h=663x10"%].g H=g1||?¢= b |[he = 1240 ¢V - nm]

Compton scattering: \' = A = mi,e (1-cosf), A, =L =2426% 102 m

Mt

s ——

K = eAV, —
photoelectric effect: b = eVe = b = b

f“llﬂh = !;,,E

E,= —Lﬂ‘%ﬁ [eV/]

n =02y, v =0, -0

1

3 =), Ry = 1097 x 10" m"!

J
L=\T{t+ 1k

£=0,1,2,. . n-1

H-atom quantum nos.;

Me=—t=l+1,..., 4 || §= \/s(s+1)h
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Nuclear Physics

my = 1.00TE2D u

AX, A=Z+ N||Bx — (Zmy + Nm, — Myx) 2,

i, = 1.008665 u

R = RoA®, Ry = 1.2 x 107 m||(K Eu),;, = (1 * @) e

Q=HEI_H‘EU=EEmP_EmﬂJEE,fﬂTFL+P3—-—---—,~,D1-|-EE+---

N(t) = Noe=™ || |82 | = AN(2) | t1e = B2 ||7 =

radistinn curmgpy ahsorbed [_Fﬂlu.rE; |

B[Grﬂy] - absorber nises (kg ' dG'EIEI

Sievert Gray
, human-equivalent dose

H Qx D
Tem Lrﬂti

Radiation type | Q quality factor
lg

photons (X, v) | 1

o)

slow neutrons

fast neutrons

protons
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General

| As = wgt + %dti

| t.-':=:[.?§+2ﬂ.£t5 I|

IK.E' — Elﬂ'i‘uzl U, = 'm.gy—ll: P = "':"ﬂ—j'; ]::-:::w:—:r|

-

v=up + at ||TF]_,..1 = ma || w = mg, w-l::ighTJ

— -
i P = %"' PT{ESUTE—J I'ﬂ'Fﬁ'ﬂid = -""]'F_-.:i-.Ig'h_| | Pn.lm = Pl'l-rll.l + PE-‘III" |I
| |

|7 = § (if spherical wave, § = 4wr?), intensity |

Constants and Conversions

=

| 9.109 x 10~ kg = 0.511 MeV/c? — 0.000549 u

Ty == 1.673 = 1077 kg = 938.3 MeV/c® = 1.007276 u || 1 nm = 10" m

My = 1.675 x 10727 kg — 939.6 MeV/c® — 1.008665 u |

Mo = 6.645 x 10~27 kg = 3.727 GeV/c? = 4.001506 u
I ’

1leV = 1.602 x 10-° g _—
||_1u = 1.660565 x 10~%7 kg = 931.5 MeV/c2

1 MeV = 108 eV

1 Bg = 1 decay/sec —I
1 Ci = 3.70 x 10'° Bg l

| 1Gy=1.m=g=1mrad|
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