PHYSICS 101B SPRING 2000

FINAL EXAM

PUT YOUR NAME ON THE EXAM RIGHT AWAY'!
EQUATIONS AND FORMULAE

=ty =y; =2
B=v/c

At = yAY

(As)? = (cAt)? — (Ax)?

uy = (ug = 0)/[1 = (vug/c?)]
uh = uz/y[1 = (vua/c?)]

E =~ymc?
p=(E/c,ps,py,pz)
B2 = (mc)? + (pe)?
v=c/A

eVitop = hv — ¢

Ae =243 x 1072 m

2
_ loAscnt kzZe? 1
AN = r2 4Fx  sin'(6/2)

do _ kzze?? 1
dQ 4B, sin(6/2)

_ kag
=

S5

o = 2 (3 = 5e)
= nh

A=h/p

nA = Dsind

p=hk

v=w/k
AxApy > h/2
P(r) = [0, 1)
Azt = (z —2)*/N

t~

— I IUD 4V (a tp(a, 1) = i

2m  Ox2

2m(E-V)
k= R

E, = (h*n?)/(8mL?)

ct' = y(ct — Bz); ' = y(x — Bet)
y=1/y1-p?

L=1Lp/y

AT = As/c

wy = uy/[1 = (vug /)]

p=ymv

E'lc=~(E[c— Bps); ply =v(ps — BE/c)
M = |pl/c; Ip|* = (E/c)* — pz — py — P2

pc=pE
E=hv
A2 — A1 = Ace(1 — cos )

_ kzZe? g
b= ST cot 5

dQ) = sin 0dOd¢

rq = k2

En = —heRkZ;
=i
V7= A7~ b)
w=2mnv=FE/h
\ = h)VEE,
E =p*/2m

vg = dw/dk
AIAE > h/2

[ P(z)dz =1

¢(t) = exp(—iwt)
BN Ly (a)p(e) = Bib(a)

K — Zm%V—E)

Yn(x) = \/2/Lsin(nma/L)




(0) = [ () O¢(x)dz
V(z) = (1/2)mw?z?
En1n2n3 = &Zﬁ(nl + n% + niz%)

2

Vi o7 T o

Lgp = _hz[sne ae(sm‘gae) + ﬁ%]
Sim(0) = sin plm| SP6)

g(¢) = e

Lualp) = (45241 [er () (prHer)]
By =5l ~ 136 eV

2h°
Let I,, = +OO e dy

= Z\/)\ES Iy = 3
J1+J2 = Jot > |51 — J2
PV =nRT
<E> = $NyogkT; Cy = FNgosR

™

BE(E) = =omfr—

( )=g(E)f (E)
( ) 47r2m E1/2

_ m<u>
Q= Tnezr

n(E)dE = 2nN(pr)3 2 EY2eBIKT qp
1

 pmr2
2
— ne A
I= pTram<u> LV

Iner = To(eVM — 1)

Rp = RoAY3; Ry =1.2fm

M(N, Z)c* = Zmyc® + Nmyc® — AU(N, Z)
c = 2.998 x 108 m/s

h=1.054 x 1073* J-s = 6.582 x 10716 eV-s
he = 1240 eV-nm

e=1.602 x 1071 C

me = 5.110 x 10° eV/c? = 9.109 x 1073! kg
Roo = 1.097 x 107 m™!

No = 6.02 x 10?3

m, = 938.3MeV /c?

G(x;0) = Axexpll/2(x? /%))

) h
pxp—_

Urm (21, 22) = tn(21)m(22)
~EVp 4 vy = By

V= LR - Ity 0
L = —ih g

P(0) = (dcgse)l(cos2 0 — l)l
R(r) = rt Ly (2 )e=r/(naw)

9
O

7] = ()G + 1)k

13]
Cv = 2%y,
fD( ):Ae E/kT
frp(B) = qo=mrprs
dv =47 N 3/2 g=mv*[2KT 2 g,
n(v) TRkT
Ep = (83ﬂ1¥/)2/3
< v >=/(8kT)/(mm)
N(z) = Noe*/A
F A
Vd — Em
0 = LR
I. = By
N(t) = NoeH7
2 5/3 5/3
F(Av Z) =da1 — Aal2/3 a3AZ4/3 —aq (Z A—L—/];] )
h=h/27

h =6.626 x 1073* J-s

k=1.381 x 1072 J/K = 8.617 x 107° eV/K
There are 1.602 x 10719 J per eV

ag = h*/mke? = 0.0529 nm

k =8.99 x 107 N-m?/C? (electrostatic constant)
R = Nok = 8.31J/°K — mol

My, = 939.6MeV /c?

A=1/(V2m0)



