Modern physics Ch.6 HW a: 7, 19, 25, 27, and from lecture:
Exercise in probability, infinite square well centered on x=0, and show that stationary
states are separable.

7.
A particle with mass m and total energy zero is in a particular region of space
its wave function is (x) = Ce™"'Y. (a) Find the potential energy V(x) versus x and
a sketch of V(x) versus x. '

19.
6-19. In the early days of nuclear physics before the neutron was discovered, it
thought that the nucleus contained only electrons and protons. If we consider
nucleus to be a one-dimensional infinite well with L = 10 fm and ignore relatt
compute the ground-state energy for (a) an electron and {(b) a proton in the nucle
(¢) Compute the energy difference between the ground state and the first excited g
for each particle. (Differences between energy levels in nuclei are found to be typici
of the order of 1 MeV.) _

25.
; Using arguments concerning curvature, wavelength, and amplitude, sketch very

blly the wave function corresponding to a particle with energy E in the finite poten-

bell shown in Figure 6-33.
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;'ihe malss of the deuteron (the nucleus of the hydrogen isotope 2H) is 1.88 GeV/c2.
Fdeep must a finite potential well be whose width is 2 X 107! m if there are two
y levels in the well?



Exercises in probability: quantitative
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1. Prehabality that an individual selected at random has age=157
2. Most probable age? 3. Median? {i- Ea':"a'?_i!_ur_,-:,
4. Average = expectation valus of repeated measurements of
many identically prapared svstem: N

) (-0 e

5. Average of squares of ages = =

6. Standard deviation @ wall give us uncertamty prmeiple. .

Exercises i probability: uncertainty

Standard deviation @ can be found from the deviation from the
AVErAZE.  Aja ‘f_|:“f:|

But the averaze deviation vamishes: {_'n,r::l =0

5o calculate the average of the square of the deviation: Ll
& -{| Ay

Exercize: show thatif iz valid to caleulate T more easily by:
o - {.."=}—':.ii'.iz

HW: Find these quantities for the sxercize above.

Show that stationary states are separable:
Guess that SE has separable solutions Fx.t) = wix) fit)
& & _
&t e
sub inte SE=Schrodinger Eqn ih &Y _ —_t
Divide by w(x) fit) - o

e

k3

o

[2F]

+1E

LHS(t) = RHS(x) = constant=E. Now solve each side:
You already found solution to LHS: f{t)=
_?-:2 Ifz‘jb"'
Im d®
EHS solution depends on the form of the potential Vix).
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