PHYSICS 101B
MIDTERM I

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

¥=x—vt;y =y, =z
B=v/c

At = yAY

(As)? = (cAt)? — (Ax)?

uy = (ug = )/[1 = (vug/c?)]
u, = uz /Y[l = (vug/c?)]

E = 'ymc2

p = (E/c,pa,py, D)

E? = (mc®)? + (pe)?
v=-c/\

R=0T% o =567x10"% W/m2K*
n(\) = 8rA™4

_ 8mheA™®
w(N) = Spthe/ FTI—T
6V9t0p =hv—¢

Ae =243 x 10712 m

2
_ IgAsont kzZe? 1
AN = r? 4E,  sin?(0/2)

do _ keze?? 1
ds) 4E;  sin*(0/2)

Up = fae

Azlvn - Z2R(% - #)
L =nh

A=nh/p

nA = Dsinf

p = hk

v=w/k

ot = (et — fa); @' = A(w — fet)
y=1/V1-12
L=Lp/y
AT = As/c
uy = Uy /Y1 = (vug/c?)]
= ymu
E'Jc=~(E/c— Bpz); vy = v(pe — BE/c)
M = |pl/c; |p|* = (E/c)* — p2 — p2 — p?

pc=pFE

E=hv

AmazT = 2.898 x 1073 m-K
E=kT

v _ h

b= exp(hc/KkT)—l

A2 — A1 = Ae(1 — cos )

b= k;‘ge cot%

dQ) = sin 0dAd¢p

Td:kZ‘E—Zke2
E, = —h¢R%;
= TM
Vv =An(Z - D)
w=2mv=EFE/h
A= h/v2mE}
KE =p*/2m
vy = dw/dk
AtAE > /2



1 0*Y(a,t)
2m  Ox2

B h_2 d*y(z)
2m  dx?

k
Ey = (W¥n?)/(8mL?)
(0) = [ ¢(2) Op(x)de
V(z) = (1/2)mw?a?
Erynany = giagz(nd + 13 +n3)

V2 — 83_;2 + 88—;2 + 38—;

Loy = Pl g (sin 035) + g
fim(6) = sin gl 2220

d cos Olml
Yim(0,9) = Cin fim (0)gm () and gm(¢) = ™
Lut(p) = (5 er () (o e )
B =k~ 1360V
Let I, = [, a"e A dy
I, = i\/% I3 = ﬁ
c = 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 1071 C
me = 5.110 x 10° eV/c? = 9.109 x 1073! kg
Roo = 1.097 x 10" m~!
G(z;0) = 1/(V2m0) * exp[—1/2(z?/0?)]

+ V(z, t)(z,t) =ik

[ P(x)dx =1
5(1) = exp(—iwt)

OY(, t)
ot

+ V()¢ (x) = Ey(x)

K= V2mV-E)

= 2
Un(z) = \/2/Lsin(nrx/L)
pd =14

Vnm (21, 22) = Pn(21)Vm(22)
5V + VY = By
V2= B 575 — Lo/

LP = —ma%

P(0) = (dcgsa)l(coszé’ — 1)
R(r) = Tanl(ﬁ)e_r/(”ao)

nao
Z2 E
E J— 1

fooo z"e *dx = n!

_ 1 1
Ip=5y% L =g
N R
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

agp = h?/mke? = 0.0529 nm

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

€' = cos ¢ + isin ¢



