2006-11-06 Problem Solutions

Problem 1: Tipler 6-11
The second excited state wave function is (n = 3) Yi(x) = y2/L sin(3nx/L)

(Equation 6-32). The probability of finding the particle in Ax is approximately:
P()Ax = Zsin?| 37X | Ay
L L
@ x= % and Ax = 0.002L, P(Y)Ax = wsiﬁ( %J - 0.004sin37" - 0.004

(b) x = % P()Ax = 0.0043in2( %] - 0.004si0227 = 0
(c) for x = L, P(x)Ax = 0.004sin2( %) = 0.004si*37 = 0
Problem 2: Tipler 6-17

This 1s an infinite square well with L= 10 cm.
12 (20x107kg)(20mm)’
§mL: 2 2(3.16x 107y

W2 82.0%10 kg 20x 10 m? (0.1 m)?
2:3.16x 10757 (6.63 x 10734 J- 5y

-3 -9
o 22.0%107kg)20x10°m) (0.1m) _ 5 o ¢4

3.16x1075,6.63x10734.J-5
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Problem 3: Tipler 6-48

nh? -
(a) E, = The ground state 1s n = 1, so
$mlL
£ = (he) _ (1240 MeV" fm)? - 204.8 MeV
8mc? L2 8(938.3 MeV)(1fm)
(b) 2000 1844 MeV ”(_C} AEZl = hC/Azl
1240 MeV - fn
500 | = = 2.02
o b= B19-209Mey | 20
MeV)
1000 = 319 MeV
1240 Me V- fin
so0l (d) Ay, = = 1.21fm
0o 305 Mol (1844-819)MeV
0
(&) Ay, = 1240 MeV - fm T3

(1844-205)MeV

Problem 4: Tipler 6-49

(a) The probability density for the ground state is P(x) = Y?(x) = (2/L)sin®nx/L. The

probability of finding the particle in the range 0 < x < L/2 1s :

©n 2L™ 2 1
P= | P(x)}r= == sinzudu=—(E—0] = = where u= nx/L
! Lng n\ 4 2
LA 3 .
b) P- . P)de- 2L sintudy E[E 5“12“/3]—1— 3 - 0.195
J; Ln{ n\ 6 4 3 4x

(Note 1/3 1s the classical result.)

3L/4 r4 .
(c) P= [ P(x)dx = 2L o 3( 3n_ S’n3“/2) I R T
! Ln{ | 8 4 4 2n

(Note 3/4 is the classical result.)
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