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Modem physics Ch.6 HW a: 7, 19, 25, 27, mdfromlecture
Exemsemprolnblhty,mﬁmtesqwewelleenteredonr—'o and show that stationary

states are separable. | - o _
Exercises in probability: quantitative
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1. Probability that an individual selected at random has age=15?
2. Most probable age? 3. Median? ( j)=Zf_$'Q=i PG —

__ 4. Average = expectation value of repeated measurements of
many identically prepared system: . .
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5. Average of squares of ages = -
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Exercises in probability: uncertainty

{/) = 2/
Standard deviation o can be found from the deviation from the - :
. N - 1y £ b 27 24 25
] average. Nz-’-—(J) . - ’
_But the average deviation vanishes: (4j)=0 J -F-b -9 -

(ﬁ;ﬂ s, A, 0,7k

So calculate the average of the square of the deviation:

= - 4p 7 =< HAY 4P 7. 1

Exerc1se show that it is valid to calculate ¢ more easﬂy by:

ot =(1")-(iY

HW: Find these quantities for the exercise above.
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Show that stationary states are separable:

Guess that SE has separable solutions W(x,t) = y(x) f(t) !
v o 2 ¢ -

o = st Zx—‘f= ) aff ~—

| \“sub into SE=Schrodinger Eqn ;0% _ 28y .
Divide by w(x) f(t) : & & .
LHS(t) = RHS(x) = constant=E. Now solve each side: T
ou already found solution to LHS: f(t)= ~
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its wave function is (x) = Ce ™. (a) Pmd thepotennalenelgy V(x) versus x and
askemhofV(x)versusx.
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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
nuclevs 1o be a one-dimensional infinite well with L = 10 fm and ignore relaii e

compute the ground-state energy for (g) am electron and (5) a proton in the o
(c) Compute the energy difference between the ground state and the first cxcited
for each particle. (Differences between energy levels in nuclei sre found to be typi

of the order of 1 MeV.) . ! :
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‘ 3Ievehmthewell? A[ _ = Za-

wcleus of the hydrogen isotope 2H) is 1.88 GeV/c?. ~/
whosc width is 2 X 107V m if there are two
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sin ka
ponnry 6-41
Substituting values of k and a from abovg! Equation 6-41 can also be written as
tan.= 6-42

Considering the odd solutions in the well, {(x)

= A, sin kx, an equivalent discussion
Ieads to the condition that

—cotka = 6-43

a
k
Though tedious to solve analytically, the solutions to these transcendental equations
can be readily found graphically. The solutions are thosc points where the graphs of

tan ka
-cot ka
alk
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Fig. 6-14 Graphical solu- |
tions of Equations 6-41 and

6-43. Two different curves of ———1
a/k are shown, each corre- '
sponding to a different value ___ .4
of V. The value of V, in each

case is given by the value of

—_—

ka where a/k = 0, indicated ;

by the small arrows. For ]

example, the top ok curve "

has a/k = O for ka = 2757,

or CmVo) alk = 2751, —
Allowed values of E are those 4
given by the values of ka R

at the intersections of the
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