CHAPTER 17

F =k |qq|/* k = 8.99x10° N.m?*/C?

e=1.602x10""C mass of an electron: 9.1x10>'kg

E=k Q1 mass of a proton: 1.675x10%'kg

F=qE O = EA cosO Dp = Qenct/ &

€, = 8.854x10"°C*(N.m?)

F=ma V2= vl + 2a(X-X,) K=(1/2)mv*

CHAPTER 18

PE =kqq2/r V =kQ/r (PE) U=qV

E=V/d V=Ed C=Q/Va C=¢gA/

Capacitors in series Capacitors in parallel

l/Ceq = 1/C1 + l/Cz Ceq = C1 + Cz
Ucapacitor: (1/ 2) CV2

Dielectric constant: K=C/Cy

CHAPTER 19

I=(AQ)/(At) V =RI R=pL/A Va =€ —Ir

AW = V,,AQ =V IAL AW/ At =Vl

P =Vl P=TR orP=V%/R

Resistors in series Resistors in parallel

Req:Rl +Ry l/Req: 1/R; + 1/R,

CHAPTER 20

F = |q|lv,B = |g|vBsin¢

F=mv/R R =mv/|q|B o =Vv/R = |q|B/m

— Py -7 . )
F= 1B, = IBsing. M0~ 47101 m/A

7 = IABsind, p = IA.

F=u, LI, I)/2nr) F/L =y (I; I)/(2xr)

Mol /
B = 2ar B = i—;’ (center of circular loop).
oV

center of N circular loops).
R (center of N circular loops)



V., = vBL.

B=pynl with n=N/L

T = IABsing ®y = B, A = BAcosd.
CHAPTER 21
| Ad, _ Ady
(NP | [N Dy Ai, o g |Al
M=M,=M,,= il s : =M _\_’r €= LI
V, N, 1
- = — U= —LI"
< |
O —
i=—(1—e™ ) w =
R LC
CHAPTER 22
1 =Icosmt Vg = Vrcosmt
vi=Vicos(ot+n/2) vc=Vccos(ot-m/2)
VC = Xcl VR =RI VL = XLI
Xe=1(0C) Xp=owL Z= R +(X -X.)
X=(X.—Xc) tan® = (X — Xc)/R P=(1/2)(VIcos®)
CHAPTER 23

. 27
c=3.00xX10°m/s.c =A.27f=w. k= o

E=cB c=.f v=A1f v=1/T
€ = 8.85 X 1072 N -m%



Energy density in electric and magnetic fields
The energy density u (energy per unit volume) in a region of empty space
where electric and magnetic fields are present is

1, 1 .
u=—eE?+ —B (23.6)
2 2pq

The two field magnitudes are related by Equation 23.1:
E
B = = = VegokE.

Combining this equation with Equation 23.6, we can also express the energy
density u as

l A l 2 2
= —€ek* + —(VeuoE)" = €L~ (23.7)
2 2o
This result shows that the energy density associated with the E field is equal
to that of the B field.
_ 2 _ _ 2 _ _
S =¢&cE S=EB/u,  Sav=(1/2) EocE max Sav = (EmaxBmax)/(210)  1=S4
ngsin 0, = ngsin Oy 0,= 0, Sin0..i¢ = np/n, n=c/v A=2A/n

TABLE 23.1 Index of refraction for yellow sodium light (A, = 589 nm)

Index of Index of

Substance refraction, n Substance refraction, n
Solids Medium flint 1.62

Ice (H,O) 1.309 Dense flint 1.66

Fluorite (CaF,) 1.434 Lanthanum flint 1.80

Polystyrene 1.49 Liguids at 20°C

Rock salt (NaCl) 1.544 Methanol (CH;OH) 1.329

Quartz (SiO,) 1.544 Water (H,0) 1.333

Zircon (ZrO, - Si0,) 1.923 Ethanol (C,Hs;OH) 1.36

Fabulite (SrTiO;) 2.409 Carbon tetrachloride (CCly) 1.460

Diamond (C) 2417 Turpentine 1.472

Rutile (TiO,) 2.62 Glycerine 1.473
Glasses (tvpical values) Benzene 1.501

Crown 1.52 Carbon disulfide (CS,) 1.628

Light flint 1.58
CHAPER 24
m=y/ly m=-s/s 1/s+1/s>=2/R 1/s+1/s°=1/f f=R/2
(n/s) +(ny/s’) = (p-n,)/R m=-@s)ms) () = (a-DI(U/Ry) ~ (IRy)]
CHAPTER 25
f-number = f/D
correcting farsighted: s =25 cm correcting nearsighted: s =0

M=25cm/f(cm) M(microscope) = m;M; = (25cm)s;’/f1f;



