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Exercise: Consider the infinite square well of width L.

W, (x)=J'-2:8in("—,-x) ~
n L L

\—
(a) What is <x>? =/: Y2y A L2 —
o < -
. . Do . ¥ 2 L2 L!
- (b) What is <x2>? :‘/‘xr—g/ o B:(x)=_3___2n_2;
. 0
| (c) Whatis <p>? (Guess first) C: <p>=0 -@):mﬂ_}——m[[ W}d"
(d) What is <p?? (Guess first) D: <p>=2m
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Normalize y, (Equation 2.51) by direct integration. Check yoiir answer g

the general formula (Equation 2.54). Note: In this and most problems inve

the harmonic oscillator, it simplifies the notation if you introduce the vay l'll(x) --A!\’ —Xxe
& w /mo/h x and the constant o = (ma/R)4,

(b} Find ¥, but don’t bother to normalize it. i
Sketch o, ¥;, and ¥;. Poix) = Az(l - "'W"— o /A -

{d) Check the orthogonality of ¥o, 1, and ¥z, Note: If you exploit the eve )
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+Problem 2.14 Using the results of Problem 2.13,

(HO

(&) Compute {x), {p}, (x2}, and (77}, for the states ¥y and ¥y,
(b) Check the uncertinty principle for these states.

{c) Compute (T} and (V) for these states (no new integration atlowed!). Is their
sum what you would expect?

Al x B dy =
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