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~ 2. Use the photon model to explain why ultraviolet rad?z;-_
tion is harmful to your skin while visible light is not.
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10. If greeil ]iht causes the ejection of electrons from a
metal in a photoelectric effect experiment and yellow [r e bn'?DEDD_‘s oo TIye

light does not, what would you expect to happen if red PromoA) ERERGY Witcrt
light were used to illuminate the same metal? Do you DEPEIDS DA THY FizeRUJerILY
expect more intense yellow light to eject electrons? i) o

What about very faint violet light? 5_ }_}
Gree>  Jeion)
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5. A rubidium surface has a work function of 2.16 eV. ¢ = 2.1 &\/ q = ‘J I3 nm
(a) What is the maximum kinetic energy of ejected R /

electrons if the incident radiation is of wavelength = . dp = 115: -
4&; nm;f (b) What is the threshold wavelength for this a.) 6’“" = h $ , A
surface?
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9. Ultraviolet light of wavelength 220 nm illuminates & ~ 2Z0Ona ) \/,rw =11
a tungsten surface and electrons are ejected. A - =
stopping potential of 1.1V is able to just prevent  J e FoenyY beuvered BY
any of the ejected electrons from reaching the THe PHOTDA GDES 1OTO TF}B"
opposite electrode. What is the work function for K)OQK EOOLTI O AND Covd -

tngsten? TERING YHE SrordU PoT.
he | - = he_ _
il PreV, = ¢ __6\4.
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10. Photons with a wavelength of 400 nm are incident on an )L = “IOO Am =P e eSsered
unknown metal, and electrons are ejected from the =
metal. However, when photons with a wavelength of 9; - foonrnm = &).P e EJeerEd
700 nm are incident on the metal, no electrons are . g \/ 2
ejected. (a) Could this metal be cesium with a work a) Cans i BE Ls y 43:_5 ¥ |. 8V ¢
function of 1.8 eV? (b) Could this metal be tungsten

with a work function of 4.6 eV? (c) Calculate the maxi- = he = J2 _’i [2
mum Kkinetic energy of the ejected electrons for each %a = (P BT
possible metal when 200-nm photons are incident on it. .
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19. In a color TV tube, electrons are accelerated through a \/ = 20.0 kyV/
potential difference of 20.0 kV. Some of the electrons g4
strike the metal mask (instead of the phosphor dots 1 . )f\ ;" = _1‘_‘;.
behind holes in the mask), causing x-rays to be emit- ‘<] e <
ted. What is the smallest wavelength of the X-rays

emitted? /XM:U - ? = =y,
_ 1240V
daw * gl20x10) ~




the signal reach Earth? The spaceship left Earth in the %
) P x=vt 9 b5
| HOCc.o2 _
| Time oeerd ot sthe s At 1, =5.9185¢ = 110.) Y&
PrsscrrgeR. DOCS MOT S6E CLOLKE MOV E
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31. Whatis the orbital radius of the electron in the n = 3 state .2
of hydrogen? e A,
| D
Yy =4(0.0529) r—LO-‘i?b N —V_;z
37. Ahydrogen atom in its ground state absorbs a photon of E =12, eV
energy 12.1eV. To what energy level is the atom FPioron
excited?
hf B -E; S - hfAE 21207184 <f-1.50v =5
Q 4
P - ep S66 PAGE
S => < 3 BuoMeed VP TO N=3 YRe 3 sve (Mg
-
= 48. The Bohr theory of the hydrog_en atom ignores;vl:t_a-_ ]..—' = é:, M :~ mc..
tional forces between the electron and the proton. Make G2 Ay V2
a calculation to justify this omission. [Hint: Find the
ratio of the gravitational and electrostatic forces acting B ‘Q +Q -
on the electron due to the proton.] ELec = V>
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ﬁ*’] Z é 9. A spaceship travels at constant velocity from Earth to a |:| § D) ‘-——-;ag -*'
' ] point 710 ly away as measured in Earth’s rest frame.
The ship’s speed relative to Earth is 0.9999¢. A passen- o L’g = 710 P‘J =y
ger is 20 yr old when departing from Earth. (a) How old &
is the passenger when the ship reaches its destination, U=
as measured by the ship’s clock? (b) If the spaceship

sends a radio signal back to Earth as soon as it reaches s
its destination, in what year, by Earth’s calendar, does &) Tzaver Mg seun By aerd

At = %g = /1~W1G‘O">= 1092 = 7 3D o oub

b) SignaL senr o AFTEe F10.L Ve, Tre 1D 9 1 ARrive
2000+1420.1 =|3420.1CE | Arervn Peure
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I5. A cosmic ray particle travels directly over a football é P z)
field, from one goal line to the other, at a speed of 0.50c¢. ‘ /H ce _ [
(a) If the length of the field between goal lines in the —L =95 m ————
_ Earth frame is 91.5 m (100 yd), what length is measured %
in the rest frame of the particle? (b) How long does it | Xeﬁ_ﬂzm—
take the particle to go from one goal line to the other

according to Earth observers? (c) How long does it take Y= W = l bs
in the rest frame of the particle? jl" =
L 91.5
0~> 5 2 = = - S
bn % LiE J?? 2m = Lo -
Ye 91.5
k) X ever- = Yo 4:r:ar-cerpr K kgmm U, (o5X3x109

‘L'mn», = 40%07 < ;}{,joru = égJ

c) TiMe Scen BY CB 15 At, (Ceock Moves wir ck)

té&n O pees '
At - 'Y¢ = 1_6_;_;: -—')5-3011:: -A‘bczl

23. The mean (aver;age) lifetime of a muon in its rest frame § 7-,5;5 =. 0994 c-

is 2.2 us. A beam of muons is moving through the lab
with speed 0.994c. How far on average does a muon

M .
travel through the lab before it decays? / F—M’_T\

br— il
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- - 7 [22) 7 200 us= At
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= t_ = (o= 3x10 xR ") T %10 ’).6-0 2ns -?(-/
Kowers = Une B = (0:994)(310° Y200 340-%) = 4, :
e S W R W 1 = e — Uaw = Oi11'1¢C
'29. Rocket ship Able travels at 0.400c relative to an Earth deee Uhe = 9.900¢
observer. According to the same observer, rocket ship ey 5
Able overtakes a slower moving rocket ship Baker that : D™t
moves in the same direction. The captain of Baker sees l [ ,a\ b ———y
Able pass her ship at 0.114¢. Determine the speed of

Baker relative to the Earth observer.
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This problem is solved

using GRR's method on -—ﬁ

the back page.
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This problem is solved using GRR's method on the back page.
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31. Asobserved from Earth, rocket Alpha moves with speed K L
0.90c and rocket Bravo travels with a speed of 0.60c. =0.90c
They are moving along the same line toward a head-on @
collision. What is the speed of rocket Alpha as measured c ,
from rocket Bravo? (¢ tutorial: adding velocities) é U; 20 ™o
g et o - e e TR -
PR oo Uy SR T
fo = oz \‘A'Bzﬂ . E...——-
Vt)»wr 'U':_)o
b3 o | /_\z\ 2
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e
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L s e Jclthe I, (- UL UL )
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The ofeed

This problem is solved
using GRR's method on
the back page.
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This problem is solved using GRR's method on the back page.


Q]ﬂbg)\-v 26

(ERran

"¢ Rocket ship Able travels at 0.400c relative to an Earth

observer. According 1o the same observer, rocket ship
Able ovenakes a slower moving rovket ship Baker that
moves in the same direcuon. The captain of Baker sees
Able pass her ship at 0.114c. Determine the speed. of
Baker relative to the Earth observer.
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These solutions to Problems 29 & 31 in
Chapter 26 use GRR's method for solving
velocity addition problems.
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They are moving along the same Line toward a head-on \jou ce oVe g o
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These solutions to Problems 29 & 31 in Chapter 26 use GRR's method for solving velocity addition problems.




