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Pg 723 #1: What is the energy of an X-ray of wavelength 10nm?
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Pg 723 #2: What is the momentum of an X-ray of wavelength 10nm?
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Pg 723 #3: If a 10-nm X-ray scattered by an electron becomes an 11-nm X-ray, how much energy does
the electron gain?
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Pg 724 #1: An X-ray of wavelength 0.010 nm scatters at 90° from an electron. What is the wavelength of
the scattered photon?
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Pg 725 #1: What is the momentum of a 500-nm photon?
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Pg 725 #3: A photon has a momentum of 6.00 x 10”* kg*m/s. What is the wavelength and energy of this
photon?
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Diploma Questions — Photoelectric Effect (Basic Concepts)

Q737: The wave model of light is deficient because by itself it CANNOT explain the

a. Reflection of light
b. Diffraction of light
c. Polarization of light

Interaction of light with some atomic particles

Q738: In the Compton effect, a stream of photons, all of the same energy and momentum, strikes the
scattering material. Some photons bounce off with reduced

h
a. Wavelength FP° > 30 o3 a phob loges momunbem, ids wovetgth ia crenses.

b. Velocity All 4cevel ot 3.0 xoBey

(© Energy

d. Mass Phobas don! have crwss.

Q739: A process that changes both the frequency and the wavelength of an electromagnetic wave is

a. Refraction feso’t chage Fveg .

b. Polarization flesnt chease either

(©) Compton scattering

d. Double-slitinterference 2.,/ ¢inenge either.

Use the following information to answer Q740:

scattered
photon

incident photon

scattered
electron

Q740: The interaction illustrated in the diagram is known as

a. X-ray diffraction

@ The Compton effect
c. Rutherford scattering
d. The photoelectric effect



& hsv &

Q741: The BEST description of the Compton effect is that

@ Photons transfer momentum to electrons
b. Electrons strike metal atoms and produce photons —» >(—f2::j pdv chen
c. Electrons exist as standing waves around the nucleus — D
d. Alpha particles strike gold foil and pass through unaffected ST

Q743: In Compton’s X~-ray scattering experiment, the analysis of the collision of X-ray photons with
electrons involves the use of the law(s) of the conservation of

a. Energyonly
b. Momentum only

(© Both momentum and energy
d. Neither momentum nor energy

Q750: When the frequency of electromagnetic radiation is doubled, each photon’s momentum

@ Doubles and its energy doubles
b. Doubles and its energy does not change
¢. Remains the same but its energy doubles
d. Remains the same but its energy quadruples
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Diploma Questions — Photoelectric Effect (Momentum of a Photon Calculations)

Q756: If the momentum of a photon is 2.2 x 10°* kg*m/s, its frequency is &.bc x(0° He, hare a,b,c,
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Q757: A photon of period 5.0 x 10™® s has a momentum of
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Q759: A photon of wavelength 5.0 x 107 m has the same momentum as an electron. The speed of this
electron is
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b. 3.8x101m/s
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Diploma Questions — Photoelectric Effect (Conservation of Energy)

Use the following information to answer Q762:

In an experiment similar to the Compton effect experiment, X-ray photons of energy 1.0 x 10° eV
strike target electrons. Each electron gains 4.0 x 10° eV of kinetic energy and X-ray photons are
scattered. The collision is one dimensional and perfectly elastic.
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Q763: A photon of wavelength 7.86 x 10! m strikes an electron at rest and imparts 1.47 x 10" J of
energy to the electron. The wavelength of the departing photon is
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Diploma Questions — Photoelectric Effect (Conservation of Momentum)

L15 - Compton Effect (Collisions using Conservation of Momentum) — None
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Challenge Questions

Use the following information to answer Q1:

In an observation of the Compton Effect, a photon is incident on a free electron. The scattered
photon is detected, as shown below. The scattered electron is not shown.
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Q1: What is the velocity of the electron, in Polar Coordinates?
Naed b Kow dicechon —»  Vethe zucn'h'«):f 2 be moreaniom .

X~coen )
j-—(omlz
o (s
P(, § o L )7‘ c ﬂC
=2 z . 650605 2 e
1D +O = 2. 0730650805215 s 1 0+0 = (-1.6562 315519%1023) + Pec

. +.558693( 99950722 .
&%‘ e S PC:TJ-. +I.65685l‘5‘6(l4x10‘23/\/$

,w\ 1656831551 9% 2> Ter® = =
A\ O = 4.348"*
6 i
T 1.558643999A5 x(0™2 ACRbEae

c= 2.274718 27 38 wo‘23;/53£?3“lf

-

Je= 249300 o5 [w.3"]



o e 8

Q2: In a Compton - like experiment, a photon is directed towards a stationary electron and is scattered

at an angle of 75°. If the initial wavelength of the photon was 2.50 x 10™ m, calculate the speed of the
aSREEC
electron.
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Cumulative Review from Previous Units

Use the following information to answer Q3:

An electron travelling at a constant speed enters a parallel plate, at which point the electron
accelerates before leaving the parallel plates again.

AV

4
7

1.00x 105 m/s

GO—

2.50x 105 m/s

The separation distance of the plates is 5.00 cm.

Q3: What is the magnitude of the accelerating voltage, in Volts?
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