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/ History \

* In 1922 Arthur H. Compton was the first to
measure photon-electron scattering.

* In 1927 he was awarded the Nobel Prize
for clearly proving that light acts as waves
as well as particles called photons.
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%fComplete the following statement: According to the de \Xii
Broglie relation, the wavelength of a "matter” wave is

Inversely proportional to

(a)Planck's constant.

(b) the frequency of the wave. h h

(c) the mass of the patrticle.

(d) the speed of the particle.

Ke) the momentum of the particle. X /
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What happens to the de Broglie wavelength of an electron
If Its momentum is doubled?

(a) The wavelength decreases by a factor of 4.
(b) The wavelength increases by a factor of 2.
(c) The wavelength increases by a factor of 4.
(d) The wavelength decreases by a factor of 2 X
(e) The wavelength increases by a factor of 3.

h h
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Determine the de Broglie wavelength of a neutron (m =

1.67 x 1027 kg) that has a speed of 5.0 m/s.
(@) 79 nm X

(b) 395 nm
(c) 1975 nm
(d) 162 nm
(e) 529 nm
P mv

\_ _/
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Upon which one of the following parameters does the energy of a photon
depend? e
(a) mass (c) polarization (e) phase relationships f =—
(b) amplitude (d) frequency X h

For which one of the following problems did Max Planck make
contributions that eventually led to the development of the “quantum”
hypothesis?

(a) photoelectric effect (d) the motion of the earth in the ether

(b) uncertainty principle (e) the invariance of the speed of light through
vacuum

c) blackbody radiation curves x

\_ _/
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Light is usually thought of as wave-like in nature and electrons as particle-like.
In which one of the following activities does light behave as a particle or does
an electron behave as a wave?

(a) AYoung's double slit experiment is conducted using blue light.

(b) X-rays are used to examine the crystal structure of sodium chloride.

(c) Water is heated to its boiling point in a microwave oven.

(d) An electron enters a parallel plate capacitor and is deflected downward.

(e) A beam of electrons is diffracted as it passes through a narrow slit. x

\_ _/
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(a) Electron: A=— and K=—m,v"=— S, 50 p=,/2m_K
4 2 2m,  2m, '
, I 6.626 <107 .5
and A= = — ' _
vk 2(011x107 kg)(3.00)(1.60x 107 )
A=7.09%x10"" m=[0.700 nm |.
. . . E
(b) FPhoton: A :iF and E="hf so f=—
h
he  [6.626%107 J.5)(3.00 < 10° mys| .
and A=—= TR =414=10" m=| 414 nm |.
E 31160 =107 J|
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