Physics 451- Fall 2012

Homework #1#
Due Tv esday, Nov-§ by 7pm

Please place your assignment in the “Physics 451 slot across from N373 ESC.
We will have help sessions twice a week:

Tuesday session (with Jacob): from 2 pm to Spm —room 363 MARB
Thursday session (with Peter): from 3pm to 6pm — room 393 CB

List of problems (from the textbook):
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4.9 (solve for bound state only) ' ﬂ\ /
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Hints: 10 o { / l LN

For problem 4.6, the trick is to integrate by-part / times in order to bring all the derivation
on the same term. You should get / boundary terms plus on final integral. You can show
that all the boundaries terms are zero because they all contain at least one factor (x -1)
which becomes zero when you take the value at x =-1 and x =1. You then need to take
care of the final integral. Discuss the three cases [ > 1’, [ <[’ (same result by symmetry)
and [ = ['. Remember that deriving an n’ " order polynomlal more than » times gives zero.
For I =I’, we will need to calculate the integral. Use a change of variable x = cos @

pL 2*4%6...(2) _, (2'1)
dx" 1¥3%5..20+1) ~ (20+1)!

useful formulae:

(x" ) =n! and ”jsinﬂ“ 0d6 =2
0

For problem 4.9: solve for a bound state only, write the solution inside and outside the
spherical well. Use the continuity of u and du/dr at the boundary » = a. Show that these

2
x . . —, b4 -
conditions are equivalent to solving an equation like [—Oj —l=—tan"'(2) .
z

Discuss in which case there is a solution.
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Physics 451- Fall 20|12

Homework #18
Due Thurgday, Nov § by 7pm

Please place your assignment in the “Physics 451" slot across from N373 ESC.
We will have help sessions twice a week:

Tuesday session (with Jacob): from 2 pm to Spm — room 363 MARB
Thursday session (with Peter): from 3pm to 6pm —room 393 CB

List of problems (from the textbook):

4.10
4.11
4.12
4.13

Hint:
For problem 4.10: the general method to find the functions R, is to find the coefficients
of the power series ¢y, ¢; ¢z...expressing all them in terms of coefficient ¢y

Useful integrals for Pb 4.11 and 4.13

J'xne—axdx _

0

n!

n+l

a

For problem 4.13 (b): exploit symmetry of the ground state, knowing that the wave
function ¥y has a spherical shape. In that state, the three axis (x, y, z) are equivalent, so
averages values along these three directions are the same, and the absolute average
position (<x>=<y>=<z>) is centered at the origin.
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