4-32

To be an acceptable wave function for particle in the box:
Y and its partial derivatives must be continuous.
[ =y must exists (i.e.1p must be quadratically integrable).
[ = is the probability density so it must be single valued.
P cannot be infinite over a finite region of space.
Y must satisfy the boundary conditions (1(0) = y(a) = 0).

a) isnot acceptable, since Y(0) # 0

b) isnot acceptable, since P(a) # 0

c) is acceptable for the part of Y in the box and can be normalized. s outside the box must be zero.
d) isnot acceptable, since Y(0) # 0 and Y at x = 0 is not continuous
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5-5
c=C-C=C—-C=C-C=¢C
length of the box = 3 X 154 + 4 X 135 = 1002 pm

Because there are 8 pi electrons, they occupy the first four energy levels. So exciting one pi electron
means going from 4™ to 5 level.
n?h? (52 — 42) x h?

= E.—E, = = 1.23 X 10*8 x h2
5 747 8%9.11x 10731 x (1002 x 10-12)2
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= —_= == = X

v E T 123 x10% x 6.626 x 10-3 m
R

6-5
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a) AE = (dpx) Apy = ZL;:Apx = %Apx = VyxApy

b) AEAt = v, Ap, At =X Ap,At = AxAp, = AEAt 22
o MEAt>EoAE>t =l —pay

2 2At 4TTAt
1 1
Av = =8.0x107s"1

4mAt 47'[(1 0x1079)

Av(s‘l) 8.0 x 107s71

Av(em™!) = &m = 0.00265 cm™!
¢ 2 998 X 1010
A 1 1 =8.0x%x10%1
YT amat T am(tox 100 °
Av(s™?t 8.0 x 109571
Av(em™) = S, = &m = 0.265 cm™
¢ 2.998 x 1010 —
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For clarity, we evaluate the second and forth terms below:
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So:
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