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B. Understanding Concepts

In the space to the left, write the letter of the answer to each question.

0 1. Which color of light is most likely to eject electrons from a piece of metal?
(a/.}violet b. green - c. yellow d. red

a 2. If the work functiom of a metal is greater than the energy of the incident
light, ___________ are ejected from the metal.
a. electrons b. protons ¢. neutrons a&, no electrons

3. If the exact position of an electron is known, its exact momentum
a. is known. ¢. can be measured.
(b, cannot be measured.

4. When the maximum kinetic energy of ejected electrons is plotted against the frequency
of the incident light minus the threshold frequency, the slope of the straight-line graph is

a. wavelength. c. Heisenberg’s principle.
b. Compton’s constant. (d) Planck’s constant.
O 5. /Which of the following loses energy in the Compton effect?
(a) incident X rays c. incident electrons
_ b. emergent X rays d. ejected electrons
___ﬁ___‘}__ 6. Which of the following objects has the shortest de Broglie wavelength?
a. moving car c. high-speed electron
b. high-speed proton (d) jet plane at 600 km/h
O- 7. Light having a frequency greater than the threshold frequency
, gé/ increases the kinetic energy of the ejected electrons from the metal.
~— b. decreases the kinetic energy of the ejected electrons from the metal.
¢. results in no electrons being ejected from the metal.
& 8. The work function of a metal equals
a. K. b.oaV,. (eohfy.  d af.
. !
Lo V) 9. The particle properties of photons are demonstrated in the
et a. Millikan oil drop experiment.

(b) Compton effect.
¢. photoelectric effect.
d. mass spectrograph.
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1. When light falls on a photoelectric surface, the stopping potential that prevents electrons from flowing

across a photocell is 3.5 V.

a. What is the maximum kinetic energy given to the electrons by the incident light? Give the answer

in ] and eV.
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b. What is the gﬁé?d o/f/the electrons?
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2. The maximum kinetic energy given to electrons by incident light is 4.5 eV. What is the stopping poten-

tial that prevents electrons from flowing across the photocell?

Vo = 45V

3. A certain metal has a threshold frequency of 1.5 x 10!¢ Hz.
a. What is the work function of the metal in | and eV?

W = J‘\g

W\;é& 0 xz@ﬁ.ﬁ:f* 3:5 ) 5% s
Q’\’ r C‘} ? e 1\’/ ///"

b. The metal is irradiated-by hght‘uf waveTe;gth 3.0 x 10 7 m. What is the maximum kmetlc energy

of the photoelectrons in eV?
Fe- ~’h - W
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4. Light shines on the metal surface in a photocell that has a work function of 1.40 eV. The energy of 0o
the most energetic electrons emitted is 0.89 eV. What is the wavelength of the light? In what pgﬁz 25
of the electromagnetic spectrum is this wavelength? M

By = ‘”f\-fr -\
08000 = 4F - (o

g” = a;jé;’l ?( {C) f‘{L !4 2
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A= 5.4 X0
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: 5. Calculate the deBroglie wavelength of an automobile of mass 1570 kg traveling at a speed of 35 m/s fa
1 Could this wavelength be observed? b 53¢ S\
2‘ o= ¢ . ASY IOTTES . L2y {O € ¢ M(‘\;‘W‘/
‘, X MY (1510kg X3S ) W
i : . \
| 6. A golf ball of mass 55 kg is moving with a speed of 7600 m/s Find its deBroglie wavelength
34T -
i @wwod5> =~ Ly Tm
é Y Fecom|s)
7. Compare the de roglie wavelengths of an electron and proton moving at 6.0 x 104 m/s
o= b3y (07573 o Re = bFUOHTS
9; (et 107 k) Lo (Olmfs ) @.lix0 5'14&7 0311 (6.0 X/0/ms)
! X P = G, b X /C}V!Z}M /ﬂlé s

= dilL ¥ /Q‘ m & [Be5X Cb’\,@(/ﬂ.k@/\,

8. Find the de Broglie wavelength of an electron starting at rest and crossing a 20.0 kV potential dif-
ference in a television set.

2= N Ep - qfi m 2

) mv 3( . ; g, \/

A= JﬁhLML- 29
; Q. tixio 3”57)@‘6 ¥XL0 ?“m/s)

vﬁzc;aawzoﬁckzocf@ V)

\ .
W’%}xwa Y11y 169kg
9. The electro naeroscope are accelerated througha 5 0 x lﬂzépotentlgl difference. ‘
Compare the wavelength of the electron to the wavelength of visible light. St
- I ,‘[~ 7 -
G qV= Sy L=k
| o mv
i V= &gy A = (c ©3x 10737 TS
M —
3l )
¢ e L(mcxuﬁc)(au 6t ) (@11 x1073Meg ) 1. 1.3 % (0%m /5)
3l A . -2 . y
e i L Ax 59 x 0% gmatlon on
10. Through what voltaée mu)s(t an elec(rbn be accelerated to obtain a deBroglie wavelength of “ /¢s (Uf -
6.54 x 10~5 cm? _ X ,E[?bi_()z
y [C)’i’
(/}\*:. “{\ C . \/ —
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