3.091 Fall Term 2004

Homework #2

Solutions
From the text:
3-7. For =440 Hz: Assume the speed of sound is 1116 ft/sec
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As the frequency increased by a factor of 2 the wavelength is decreased by a factor of %.
The speed at which the sound travels to your ear remains constant at 1116 ft/s.
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This radiation falls in the visible light portion of the electromagnetic spectrum.
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3-201. first, let’s look at the isoelectronic series, which consists of a mix of cations, anions,
and neutrals — all with the same electronic structure

(3-107) ranking of ionization energies: 0" <F~ < Ne < Na" < Mg?"
ranking of radii: Mg?* < Na* <Ne<F~ < 0%

since these atoms all have the same electronic structure, differences can be attributed to
variation in the positive charge on the nucleus

now, let’s revisit the same group of elements, but this time they are all neutral, and
therefore each has a distinct electronic structure

ranking of ionization energies: Na<Mg <O <F < Ne
ranking of radii: Ne <F <O <Mg < Na

Additional questions:

1. From quantum condition we have
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V= L get r from the Bohr model, r = 0.529 A when n=1.
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2. C=VA, . Amn= ¢ D Amax = ¢
V max V min
8 8
AM A= 205 ggg A= 20 566 m
1600 x 10° Hz 530 x 10
8 8
EM Amn=—220 56 A= 2230 a4

108 x10° 88 x 10°



3.091 Homework #2 Solutions page 3

3. Eincident photon = Ebinding + Escattered e-
Ebinding = —K [iz] Escattered = } mV2
3 2
( 1
hc hc K 1 hc K\ 2 |2
Eincident photon = 7 7 = 3 + E mv’ [K; —_9) E} =V

3.091x10 o Joiix1w0%|

F[6.6><10-34><3><108_2.18><10-18\ 2 iE

I

- v=9.35x 10° m/s.

4, AE1 6= qV V=

AElaGZ—K(l - 1) 35

g=+2e

35 2.18x10°

-5, 2180 g6y
36 2x1.6x10

= _ 52 (i _1)_ 2 7(§)
S. v=Z7 Rklz—zz =3 x1.1x10 \4

=743x10" m*

Kz? =

1 1) 15
6. AEq 4= —ZZK( ) ==
1-4 16 /1

VERT
forHe,Z=2

B hc
- KZz?

e _542%108m
15



