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Diploma Questions — Photoelectric Effect (Basic Concepts)
Q673: The wave theory of light can account for all of the following EXCEPT

a. Reflection
b. Refraction
c. Polarization
@) Photoelectric effect

Q679: A metal surface has a threshold frequency of f,. If the metal surface is illuminated with radiation
of a frequency oflsh&then the maximum kinetic energy of emitted photoelectrons is

Eplw&on = Wt Ex¢

. 4.5hf, i
i QU ey S
b. 3.5hf, i R

2.5hf, o
d. 1.0hf, 2.5hf%, = Ex

Q680: If a photoelectric device is illuminated by light with a frequency greater than threshold frequency,
what will happen as the frequency of the light is increased?

a. The photoelectric current will increase. PN

b. More photoelectrons will be emitted. h;\ > Wik
c. The work function of the device will increase.

@ Photoelectrons will be emitted with greater energy. 5 ng" 4 hobp shll only cavses

emissicn of < 5«(\3‘;2
Phe‘beledron,

Q682: In a photoelectric experiment, the maximum kinetic energy of photoelectrons does not depend
on the

a. Work function of the emitted material Eph"kﬁ =) e

b. Wavelength of the incident light
@ Intensity of the incident light
d. Energy of an incident photon
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Diploma Questions — Photoelectric Effect ( Calcolations )

Q685: Sodium used in a photoelectr}c cell is irradiated by EM radiation of frequency 6.2 x 10" Hz. If the
threshold frequency for sodium is 5.6 x 10'* Hz, then the maximum E, of the photoelectrons produced is

a. 1.1x10"} Ephoam — W+ Eg
b. 4.1x10%} hf — hf ~ Ey
-18
C:? 2-;"13_151 (663%™ )(6.210'5) = [6.63x(0'3'y(5_6x/o”) + Ex
o .0 X

Fi = 373932x/0 "% 5

Q687: If light with a frequency of 1.0 x 10" Hz causes a metal to emit electrons with kinetic energy of
1.0 x 10 J, the work function of the metal is

a. 1.0x10':91 Ephobn » W+ Eg
b. 6.6x10%}
*+ £
© 56x10%) pEb SRR K
d. 1.0x10™) (6:63x0">)(1.0x40'%) = 1 & (Loxio™™)

W= 563xi07"" 3

Q697: Copper has a work function of 4.46 eV. What is the maximum kinetic energy of the ejected
electrons if the metal is illuminated by light with a wavelength of 450 nm?

a. 2.72x10%) Ephobo - 1+ Ex
b. 4.42x10%) h
c. 7.14x107%°} —;L > N o+ Bk

0J, because no electrons are ejected

@.SBXIOJ\'XB'-OX(O@ - F13%xc"

(%Ox(o"q)i_

t Ex

4y2xio™' = F3%x10™" ~ g
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Diploma Questions — Photoelectric Effect (O cder of EMR)

Use the following information to answer Q706 and Q707:

Observations in Photoelectric Experiments

A% | 06

X VL The magnitude of the current increases.

v x . The magnitude of the current decreases.

X XN The magnitude of the current is constant.
v | X IV. The energy of the photoelectrons increases.
>< XV, The energy of the photoelectrons decreases.
* v VL. The energy of the photoelectrons is constant.

Q706: In a photoelectric experiment, a student increases the intensity of the incident light while

maintaining a constant frequency. What are the effects on the magnitude of the photoelectric current
and on the energy of the photoelectrons?

a. landiv T Tokaody, T Coceent
(® 1and Vi bte g, Seme Eic

c. NMandiv

d. Hland IV

Q707: In a photoelectric experiment, a student decreases the intensity of the incident light while

increasing its frequency. What are the effects on the magnitude of the photoelectric current and on the
energy of the photoelectrons?

J Intashy, & Coceest

Iland IV
b. lNlandV The, TEx
c. llland IV
d. lWandVi

Q709: When a blue laser beam is incident upon the surface of the metal of a photoelectric cell, there is

no photoemission. A second beam of radiation causes photoelectrons to be emitted. The second beam
may consist of Lo

FHligh
Ultraviolet radiation RAT vU X G
b. Infrared radiation J
C. Red laser radiation Py 6 Biv

d. Microwave radiation
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Q710: Violet light striking the negative electrode in a phototube causes a current to flow in the tube.

Under the same conditions, another form of Ii§ht that will always cause a current to flow is
Low 0y

High £
RMITVvU X6

a. Blue

b. Green

c. Infrared

d. Ultraviolet

Diploma Questions — Photoelectric Effect (Graphs b)

Use the following information to answer Q711:

Results from a Photoelectric Experiment

TT T[T P T[T T T T T T T I T T I T TTT]

Maximum Ej 4
(eV)

L R (R PR R
8 12 16 20 24 28

Frequency (10" Hz)

Q711: The maximum kinetic energy of the photoelectrons that are emitted by light of wavelength

1.7x10" mis
¥Fo = 5x10"’ Hz
a. 1l.leVv
5.2 eV Ep‘-’obﬂ -2 V\) + EK
c. 6.2eV h -
ne e B
d. 7.3ev N hf K

(19x167%)3.0x08) _ (4142167 Xs x0"") +E.
13 %" 7)

Ex= S. 23588- eV
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Use the following information to answer Q712:

Maximum Kinetic Energy of Photoelectrons as a Function of Frequency

~k max

Frequency f

Q712: The graph illustrates that

%a. For a given frequency of incident light, photoelectrons emitted from metal 2 have more kinetic
energy than those emitted from metal 1
* b.  The maximum kinetic energy of emitted photoelectrons is dependent upon the intensity of the

incident light
¥ c. Metals will emit photoelectrons only if the intensity of the incident light is greater than some
critical value

@ Metals will emit photoelectrons only if the frequency of incident light is greater than some
critical value
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Use the following information to answer Q713:

These diagrams represent four electromagnetic waves incident upon the same metal
surface,

Amplitude is plotted vertically and time is plotted horizontally. All diagrams are
drawn to the same scale.

Q713:

a.

b.
©
d.

Photoelectrons with the greatest kinetic energy would be emitted as the result of wave

]
v
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Diploma Questions — Photoelectric Effect ( in» Technol 0gy )

Use the following information to answer Q725 — Q726:

Photomultiplier Tube
Gamma radiation
\ Scintillation crystal
When the scintillation /
crystal is struck by gamma Photon —"-g
radiatjon, it emits photons 00V : —— Photocathode
with a wavelenglh of Photoclectron ————
493 % 107 m. Some of o +0.20kV
these photons strike the +0.40 kV e

photocathode. As a result,

electrons are ejected from il SokY,
the bottom surface of the +0.80kV
photocathode. The work 10k

function of the
photocathode is 2.10 eV. +12kV

<%— Photomultiplier
tube

-——

Output pulse
(to counter)

Q725: The maximum kinetic energy of the electrons ejected from the photocathode is
Epho&y() - J » 8By

-20
'67x1019J Be & s
3.4x10™)
3 g :
c. 40x10™) L&Bmo JBONOY) | 5 3446719 + Ex
d. 7.4x10%) (4.93x0"%)

Ex = 6719827 506 2%/ 20 -
Q726: The electrons leaving the photocathode are attracted by the 0.20 kV electrode. The maximum

speed they attain is
El(,_' T EP —) EM;
a. 8.6x10°m/s
8.4x 10° m/s 6. THEIT 58620 "%° + QAV = Zey?

e 1Oxdgems 6482358 %16 4 (1L poxi0™ o.2¢/0%) = £(qUn6>) v
202
ol e V; ¢ & #0503 X108 m
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Use the following information to answer Q734:

An Application of the Photoelectric Effect

On movie film, the sound track is located along the side of the film strip and
consists of light and dark regions. Light from the projector is directed
through the sound track and onto a phototube. Variations in the transparency
of the regions on the sound track allow varying intensities of light to reach the

phototube.
Light source { . Phototube
i
o
7 /
L-_,,
i . _
e Amplificr
-——IE— Speaker
111
Film strip v
{front vicw)

T

Sound track

Q734: The region of the sound track that will allow the most electrical current to be produced in the
phototube is labelled

- /"/o«_ mk.osifj ( nobey of pMmﬁ) s /%ioo ﬂ .
b. I Eoch r))'wbﬁ Can cgp.m.mvk. ovpe p}wb elbehon .
@

d. v



