CH. |6 :Electric Charge ¢ Feld

J q
F—kQ-rCBz k= 4T¢E, k=3."138'<IO-I1N~1m‘/cL
807- 8.85x 00 ¢ /M'm"
E: E = k Q = | . Q {Poini' Oharg&}
q r* 4TE, r*
{Forca per unit charse}

* Both E & F arevector quantities and add respectively.

* Charge lives on gurface of conductors

Normal

©= EAcosd Qée_@

Gauss's Law: T E A = Qencosed /<,

Surface of Gonductor: = Z7 &= surface charge densiry

CH. |'F: Eleckric Potenkial

Work =Fd = tLE.A
Change in PE (W): APE = —%Eo\

Electric Potential: \=U /(\/ {PE per unit c\narge}

Po+cn*ia| Difference : AVIM = AU /c\, = = W soa
q,
Uniform Field: E =\ /o\
Capacitor: Q=CV

lI-Plate Capacior: C =Kg, A

d

d.ielecimc constand

PcrmH-ﬁvH—j of material: £=KEop

Work 4o add charge: W= Q Vs AW=NAq,

Kmouc from one plate 1o ot+her plare

PE=u= SaV=%5cv®= "+ = z&,E*Ad

K(l-pla(—eCap
EnerggDens'vfg U= PE = 1 g,E*




FORCE E-FIELD POTENTIA L
POINT CHARGE F=_04 £ = _Q U= @q
r—i—ﬂ'\_@/ 4T e, r* 4"ITSOF7' 4T,
“'- /J\l
LINE. CHARGE F=2Aq E=_A W=2q M(%
2TE, " 2T g, 2T¢g, r
SINGLE PLATE F= & q, E=_0O U= q %
. - 2¢<, 2<, 2%,
rle Ty
oo e\ T
PARALLEL PLATES F=_C& 4, E=_© U= & q%
¢, Eo €.

CH.

g: Electvic Currensts

CH.

1-2aa/at

V=TR

Vol+uge drop across resistor
clectric porential dec veaso-'g

=oAL i S Rl preyrn
R 9 /A, Electrical Conductivity resistivity

]aT = ]oo [|+ A (T‘To)] Temperature Coefficient of Resisﬁviﬂ
Power = @V /¢t  P=1V=T"R=V/R
AC Current: V= Vosin (2Tf¢) = 2TF
1= .T-o Sin (wt)
P=I"R=T1>Rsin*(wt)
Pave = —il’_— I:_ R = '7L_\]01/K
Tme=VTI" =

\/rms = v o= V"/\r?_—_ =0.70% Ve

P—: Irv:s P\ = V:ms/R = Irms Vrms

Peak Curvent (1.):

RMS: /T = 0.207 L,

Drif+ Velocity: AQ=nVe =nAV At e

14: DC Circuits

V=1R,P=1V, €=F/q , R=pL/A

\]ab = E - .T-rm-emal
. | | | i
Series: R .=R,+R,+ R, o C TG TG
IR
Parallel: - = R "R, "R, Crer= C,*Co* Gy

VOLTAGE

V= Q
4Tg,r
\/: A ln (ro\
2TE, r/
V: (o4 X
2%,
\/:: 4 X
€,



Kirchoff Rules:

- Sum of i @ junction is zero

= change in posential (voltage) is zero around any loop

Qcaxp = Qmax ([ - e/-*/k-c)

CH 20: Magnetism

F= 11Bsin@
F=qvBsin®
/mass
Charges in B-Field r =_Mmv T = 27m __
qB q.B R
» (period) ’ (freq))
B= S L (straight wire)
2T F
F -;..M LI;L .11_
2T 4
p= AN
A
T=NIABsnO

Mass spectrometer: \ = E/ B

Ch.21: EM [nduction % Faraday's Law

@57‘ BAcos©
£ = - A0
At

Lenz's Law* A current produced loj an induced emf moves in a direction so +hat
the magnetic field created by that current opposes +he original change in £lux.

or..Aninduced em£ isalways in a direction +hat opposes +he original change
in flux that caused it

VS = NS - lp
Vp Np I,
B‘L
U= 2
Ch.22: EM Waves
Pressure = a - L {‘“' fully absorbed I-¢,c E
¢ la=2 Hully reflecied
"__I_ Ez_ _ c Bz _E,8
Point Source E & B decay as 2 ;[_'1200 0o 2 Mo Do 2 1,
T = EcmsBrms
l 4
E=OB’ sz M
c=Nf




CH.2%: Light, Geometric Dptics

r _ | | |
)[:T Power = T = (n—l)(R—ITTL)
| | 1
+—_— = —
do d; F
S 4
ho do

Na

n,sinG, = n,sinBa  sinO. = W~ source medtium

CH. 24 Wave Nature of Light

A= D
n

Double Sli+: %BRIGHT: dsin@=mA (m=0,1,2,..)
# DARK:  dsin® =(YY'+‘T)7\
%WIDTH OF MIDDLE BULGE = mAL /A  (m=1)

Single Sli+: sin6=% (1s+ min = 1)
Grating: Sine-_;% (m=0,1,2,..) *MAXIMA
Wedge: 2t =mA (m=012,.) %DARK BANDS
Polarization: I =1T,cos*0

Na.
Polaﬂzed P\C—Cl&(‘;hon @ tan ep = N, «— spurce medium

LCH.29: Ophical Instruments

Angular Magnification: M=

T&\CSCOP&'- M= - jco /jce (o:ohjwh‘ve, e=eyepiece)
Microscope: M= NL/%, £,

Rayleigh Criterion: O =122 7\/ D (D= aperture of instrument)
Angular separation of 2 objects

Nearsightedness (Mgopia) — image forms  before retina
Farsightedness (Hypermgopia) — image forms behind retina

CONVE NTl O N S 6) K () Div. lenses —> always produce uprigh+ virtual image, for any real

D) $50 for converging lens (single) ohject, no matter +he. location of okject. P
F<0 for () diverging lens (+) Converging lenses—> real inveried images OR virtual upright,
) depending on obyect position

2) d, >0 for okject on same side as light source Cdefaul-\—- (+) unless 2 lenses)

3) di >0 for images on opposite side as light source
d; 20 for real images , d; <0 for virtual images

4‘) h, >0 for upright images h; <0 for inverted images (relative +o ohject)

/Aiopaers
5) CD"Ver,ﬂfV‘ﬂ lenses have D > O/ ouverginj lenses D <O



CH.27

Blackbod_mj Radiation (Wien's Law):  Apax - T = 2.9 <10 m K

Planck's Hypothesis: E =hf = he
Work Function: hf= KEn.,* W,

Momentum of Photon: p= S

Compton Effect (sca-Herins)'- A=A+ rr:_c (1-cos #)

h
“mv {non -miaﬁvim—ic}

de Broglie wavelength: A=

7\0‘F e : ;__me'\/"=e,'\/

Lyman Series: = = R(5= - r:’-) n=2,3, ..

Balmer Series: —x = R(3= - r:‘> n=34 .. (R= [.09%4 « Io*m">

Paschen Series: ~x = R(3= - r:> n=4,5,...

»

Bohr Orbi+: r, =  h™ fa= 0 (r) n=i,2,3..
4n'm ke z
- (- 2
EV\ -( '36&\/) n* h‘F = Eup - Elower

KE e =2 kT (k=13g~10"> 3/K)

CH.2%

Heisenberg Uncertainty: (ax)(ap.) >

h
<A'°')(AE) e (h=662¢<107>% 1.5)

Principal Quantum Number: £, = _136eV n=y,...

n

Angular Momentum: | = [L(t+) T [R=3F, £=040tn-1)]
Zeeman Effect: L, =mMR  (m,--2+n+L) &k Magnetic Field appltec

Spin: My=-% o <3 Au@bj}Pff“C‘P'&

S

Selection Rule : +ransitions 0 *1 AL away by
ﬁy/P
S

Pauli Exclusion : no fwo e” can sccupy same quantum stade

4
S 2p
Hund : each state receives an e bebore doubling up w/ opposite spin

Quantum Stat+e (n, £, m,, ms\ , h* orbitals, 2e” each

he
X-Tay Collision = cut-off N,= =v




CH. 29

Quartized Diatomic Molecule Rotational Energy

Er= AL+ R 1=0,1,2,3... AL= 2| ony
21 L=moment of inertia AE,, = R'L
I

Vibrational Modes -
Ewe‘: (V -+ ’;T) h‘p v=0,1,2,3... Av = x| °"'J
vzvibrational quantumnumber A€, = h€

PE

VA
\/

Binding

. _h_
Some uncertainty formulas show Oy ep %v"r;.’ =am

O is standard deviation

h
/C}QAMJI‘G {Ax=\(?ex AX AP R 72T
°1° Ap={206,




CH.20 Nuclear Physics and Radipactivity

Radius of nuclei of aromic *A: 1 x 12 %10 m YA, V=3 Tr3
431.5 MeV/y = 1.66%107 kg
Disintegration Eneray: G = Myc*- My m.) o®
parenk daughte
K DmS :_N H:_.:N‘ + :Hc fP(-Decag]
p Decag ( p—)" :_N —>:ﬂN| te+ v [B' Decay |
(p*)? :N HZA_\N\ + e++v [51‘ DCCAH]
(EC): :_N +e — :_'N‘ +v [Eleul'nm Capture] (e- from innermost shell)

Y Decay: N*— QN +Y [ Decay]

Half-Life Nomenclature

Rate of Decay: AN = AN  [A=decay constant] ¥ Nuclear process: we call +he photon Y-ray
At

#* Electron-Atom interaction: we call +he photon )(-rag
-t

N=Moe/

Hal-Life: Te =1n2 = 6.63%
A A

Activity (Rate): A= N,AE™  {derivarive}

: EA ON

a+X—=>Y+)
Reaction Energy: Q= (Mu+My ~M, -My) c*
Threshold Encrgs = min energyto make reaction go

Cross Section: Effecrive +urgetarea = O = R
R,n L

n = nuclei/volume
L= Hickness

R = rate of prajectiles

R = rate of collisions

Fusion |3ni+i¢>n= NT > 3 (0" s/m?

ion dmsié \Con-ﬁncmenk +ime &
%X- and ¥ rays 1
Y B Particles 1
1Ci=3.3x10 decays/sec Protons 2
1 G“i =1 T/kg =100 rads Slow neutrons S
1 Bg, =1 decay/sec Fast neurons 10
A Particles 20

Effective Dose (rem) =Dose (in rads) * RBE (refative biological effectiveness)
1 Sv=100rem



CH.32 EIEMENTARY PARTICLES

V\Iavelen3+h of prejectile particle: A= "hﬁ' = h
N

E*= (pC)z"' (mc?)” for  Relativisie Speeds

pr E i£ speed much greatrec than rest mass
cC

— N = L\c

(=

Cyclotron Frequency: c_ _qB _ gBr
2mm VT

KE:ﬁf_E:El_

2Zm

2 |
Relativistic KE = (r-1)me where X = ﬁ

Heisenbergs: AE Atz _h ;
2T, Axtcat ® L

Max distance fel+ of aforce: mc* =~ _he
(ol) 2Td

Fundamental Particles

Grauge Boson (force carrier)  Gluons, Photons, W, Z
Higgs Boson (mass carrier)

Leptons €7V, M, W, T, 1k

Quarks

u
A
S -3¢t
c
b
t

Hadrons (composite)
Mesons (quark+antiquark) 1" T° K" KS K, 1, p*p°...
Baryons (fermions)  p,n, N, €%, £° 7=, n ..

Conserved Properties: B, S, charm, bovtom, 4op



