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5.25 Since the energy levels get further apart as # increases, the lowest energy transition will be from the n = 2 level

to the 7 = 1. The photon’s energy is hf = h%‘ This equals the energy difference between the two levels, E-E =
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Classically, it should be one third. This is lower because the region is centered on a node.

5.30  Wave function outside must be zero. Inside: y(x) = A sin kx + B cos kx. Must be 0 both at x =++a and -1a.
Asin(k(=$a))+ Bceos(k(—+a)) =0 and Asin(k(+4a)) + Beos(k(+4a)) =0.0r, Beos(+a)+ Asin(ta) =0.
Both Asin(3a) and Bcos(Xa) have to be zero! We cannot have both A and B zero at once, or we would have

no wave! And sine and cosine are never zero at same place, so we cannot have both 4 and B nonzero. The only
possibilities are: (1) cosine is zero when A is zero. and (2) sine is zero when B is zero.
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(2) sin(ta)=0= tka= n%(n even). This gives again E = and just fills in the even n.

ria
2, NTX . a , NIX
aaddabiiy = A0 —=]|>>B= =ty
Normalize: jAsm dx A2 I=>A= [and cho adx BZ 1 5
1 lhl
) = J:cos—(n odd), Wx) = %sin"aﬂ(n even), E =
a

. When plotted, these look like

infinite well wave functions, because it is an infinite well; it’s just moved sideways + L.
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(Second and third terms, obtained via integration by parts,

are each separately zero,)
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As n—> o, this approaches the classical uncertainty calculated in Exercise 55,



