PHYSICS 101B
MIDTERM 11

PUT YOUR NAME ON THE EXAM RIGHT AWAY!

PLEASE SHOW ALL OF YOUR WORK. You may use the back of the page if necessary.
Please clearly mark all problems for which you have information on the back of the page
that you would like to be considered during the grading of the exam.

EQUATIONS AND FORMULAE

¥=xz—vt;y =y, =z
B=wv/c

At = vAY

(As)? = (cAt)? — (Ax)?

up = (ug = v)/[1 = (vug/c?)]
ul = u /[l = (vug/c?)]

E = 'ymc2

p = (E/c,pz,py, )

E? = (mc*)? + (pc)?
v=c/\

R=o0T% o =>567x10"% W/m2-K*
n(A) = 8rA~4

ulN) = SRR

€Vstop =hv—2¢

Ae =243 x 10712 m

2
_ IgAsent kzZe? 1
AN = 72 4E,  sin*(0/2)

p = hk

v=w/k

ArApy > /2

P(z) = [i(z,1)?
Ax? =3 (z—7)?/N

ct' =y(ct — Br); ' = y(v — Bet)

v =1/V1-=p?

L=Lp/y

AT = As/c

= ty/Y[1 = (vug/c?)]

p=ymv

E'Je=~(E/c— Bpz); Py = v(pz — BE/c)
M = |pl/c; |p|* = (E/c)* — p2 — pi — p?

u

pc = [(F

E=hv

AmazT = 2.898 x 1073 m-K
E=kT

E = Gote/AeryT

A2 — A1 = Ao(1 — cosf)

b= kggg cot

dQ) = sin 0dfd¢p

E, = —thg—j
=t
V7= Au(Z D)
w=2mv=FE/h
A= h/\2mEy
KE =p*/2m
vg = dw/dk
AtAE > h/2

[ P(x)dz =1

(t) = exp(—iwt)



NG 82¢(x t) (1)
— iR
WD) |y ygta) = Byl
29m  da? TIE) = v
L — 2m(E-V) K — \/2m(V—E)
= =
E, = (h2n2)/(8mL2) U (x) = \/2/Lsin(nmx/L)
(0) = [¢(2)* Oy (x)dx pF =00
V(z) = (1/2)7’“‘}2552 Unm (21, 22) = Yn(21)Vm(22)
Enanana = gagz (nf + 13 +n3) ~BV2 4 Vi = By
V2=t it i V= L1020 - [2 /K
Lgp = —h2[sir110%(sin 9%) + ﬁa%z] LY = —ih2 a
8) — sin glml 4" L) P0) = (-4 (cos2 0 — 1)!
flm( ) Sln d cos 9™l l( ) (dCOSQ) (COS )
Yim (6, 6) = Ci fim (0)gm(6) and g (6) = €@ R(r) = 1! Ly (2 )~/ ()
Lu(p) = ()2 eP () (o e )] E,=-£h
B =kt~ 1360V 2 ameda = n!
Let Iy = f 4o da h=1v h=%
~1VE b=k L=3VE k=
J1+J2 = ot = |1 — J2 \J =G+ Dk

PV =nRT
<E> = %NdofkT

fBE(E) = Zompr—

n(E) = g(E)f(E)

(E)dE = 21N (47)32EYV2e~ BT gE
A= p7r7'2
I n62 AV

— prrim<v> L

2.998 x 10% m/s

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

e=1.602x 10719 C

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

G(z;0) = 1/(V210) x exp[—1/2(z? /0?)]

C

Cv = 5 ()

fp(E) = Ae”E/XT

frp(E) = m

n(v)dv = 4%N(%)3/Qe_m”2/%TU2dv
N(zx) = Noe /A

Va= 50

0=4%4R

h=h/2n

h = 6.626 x 1073* J-s

k=1.381x10"% J/K = 8.617 x 107° eV/K
There are 1.602 x 10719 J per eV

ap = h?/mke? = 0.0529 nm

k = 8.99 x 10 N-m?/C? (electrostatic constant)

€'? = cos ¢ + isin ¢



