Physics 215 — Elementary Modern Physics
Equations for Test 2

The following equations you should have memorized, and understand how to use

them:
Photoelectric Effect: Math with complex
Size of atoms w eV_ =hf—¢ numbers:
and nuclei: assumption: i iZ=-1
a=10"m L=nh R r
R=10" m : Wave Velocity e(x+iy)=x
Uncertainty ® Im(x+iy)=y.
Relations: Vo m L T Af o .
Planck’s AXAD > Lh e = cos*49+|sm 0
constants: 2 y 2de (x+iy) =x-iy
AtAE >17 9
h=h/2x 2 dk ,
2| = zz*
Light waves: Quantum waves: ) Probability
Y —(~ 8 _ _n b 2
Vv, =V, =¢c=3.00x10" m/s E=nhf p_;t P(a<X<b)=L‘V/(X)‘ dx
Non-relativistic matter Basic Waves Normalization
. 0’ P cos (kx - wt) Condition in 1D:
= —_ V. =— © 2
2m Tom sin(kx—wt) L"/’(X)‘ dx =1
ei(kx—a)t)

The following equations you need not memorize, but you should know how to use

them if given to you:

Black Bodi Constants Wave
aCZ—ET'ei h=6.626x10"% J.5=4.136x10"° eV.s || Relationships
u :M h=1.055x10"% J.5=6.582x10"° eV s zzzT”
15(nc) k, =1.3807x10% J/K =8.6173x10° eV/K . .
A T =2.898x107° m-K k =8.988x10° N-m?/C? 2 7T
e=1.602x10" C
Rutherford Scattering 2 )
kqQ 0 o= ki — 7.29735X10_3 ~ i Reduced Mass:
b= > cot (—j fic mM
m,v 2 M= Y
2762k Compton Effect
R= , h
E A'=24=—(1-cos0) Hydrogen-Like Atoms

Hydrogen-like atoms
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Layout of the exam: Below is an outline of the exam

This test consists of three parts. Please note that in parts Il and 111, you can skip one
question of those offered.

Part I: Multiple Choice [20 points]
For each question, choose the best answer (2 points each)

[questions 1-10]

Part I1: Short answer [20 points]
Choose two of the following questions and give a short answer (1-3 sentences)
(10 points each).

[questions 11-13]

Part I11: Calculation: [60 points]

Choose three of the following four questions and perform the indicated
calculations (20 points each)
[questions 14-17]



