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Sample: Quantum Mechanics - Physics Assignment

1. The normalization condition is J'|1p | dx=1

rewritten as  }(x)=A(e"+e¥)=2 Acosx

. The wave-function for —n<x<m might be

. Thus, according to normalization condition,

4" cosxdx=a A [T LHCOSAX gy g2(X W SNy g A2 521  Hence, A=—— and
o o 2 2Vm
Y(x)= cosﬂ.r for —m<x<m .
- 2, 1 2 _1,x sin2x 1 1

P(0<x<Z ) f hp (x)| dx—ﬁfé3 cos xdx—ﬁ(i T)|0 (16 4\/,)

2. Plugging in W (x,t)=+(x)f(t) into time-dependent Schroedinger equation yields
2
ihwf;%wuf(tHV(x)w(x)f(t) . Dividing the last equation by 1 (x)f(t) , obtain
—H 72
inf [E%JFV(X)W(X)
ft XIP %) . Since the right side does not depend on t explicitly, and left side
X
—# A2
inp oV (x)lwlx)
is function of t , then ft: () =E=const , which yields time-independent
—#?

Schrodinger equation —mmeX+V(x)w(x):E1p(x) :
3.
a) Since for certain n , [=0..n—1 ,thusfor n=6 , [=0..5 .
b) Since for certain [ , m=-L.1 ,for [=6 , =—6..6 .

¢) Knowing that for certain n , [=0..n—1
is n=5 .

, the smallest possible value of n

, for which =4

d) Knowing that for certain [ , m,=—I.l , the smallest possible value of [ , for which m,=4 is
=4
4.
a)
<r>:fwr2|R(r)|2dr:i3Jm dr—[t 2— dt——d ——f Pedr=20T (4):—03’=§ao
0 a 0 a, 4 2
b) The Coulomb potential is U=—% . Thus,
r

2 —2[‘

<U>——4O‘f Le®dr=[t= 2— sdt=2dr]=—
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42 (2) fee

ay

“dt=—4-%-1(2)==%.
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