Name

(A Modern Review
1. Calculate the deBroglie wavelength of the Earth. Its orbital speed is about 3-10% m/s.

Ades = h/mv = 6.626-1034/(6:1024)(3-10%) = 3.68-10%3
(Extremely particle-like!)

2.The work function of copper is 4.5 eV. Find the maximum kinetic energy of the photoelectrons emitted when ultraviolet
light with frequency 1.5-10" Hz falls on the copper surface.

Eon=hf =4.14.10"(1.510"°) = 6.21 eV
Ex=Em-P=0621-45=171eV

20 . . 3.The threshold frequency for calcium is 7.7-10™ Hz. Find the maximum kinetic energy (in eV) of the electrons emitted when
P —sx a light with a frequency of 1.2:10" Hz is directed at the calcium's surface.
W\ ¢ =hfo=4.1410"(7.7-10"") = 3.19 eV
N Eon = hf =4.14-107">(1.2.10") = 4.97 eV
Calcitm
907 Ek=Emn-P=4.97-3.19=1.78eV

4.What is the maximum wavelength of light that leads to photoelectric emission in platinum (b=1.02-10""8 J)?
& =hc/Ng=1.24210%/(7.7-10") = 3.19 eV (6.35€V)
Ao =hc/d =1.242103/(6.35)=195.6 nm

5. What is the deBroglie wavelength of a Tmg grain of sand blown by a wind with a velocity of 20 m/s?

Ades = h/mv = 6.626-1034/(1-10)(20) = 3.31-10%*
(Still very particle-like!)

6.An electron in a hydrogen atom jumps from the ground state up to the 4™ excited state. Calculate the

amount of energy absorbed by the electron during this process. Where did this energy come from? n:YDROGE?378 o
AE=13.6-0.544 n=5 0.544 eV
AE =13.056 eV [It comes from light hitting the atom] n=4 0830 eV
n=3 1.57eV
. . n=4 n=1 n=2 340 eV
7.The electron in problem #6 now jumps down to the 3" excited state and then to the ground state. What
are the frequencies of the photons emitted during this process? What colors of light are these photons?
5-4: AE=0.85-0.544 =0.306 eV A1 =hd/d =1.242-103/(0.306) = 4058 nm e 13.60 &V
. _ — - - 3 - '
4-1: AE=13.6-0.85=12.75¢eV A, =hcldp =1.242-103/(12.75) = 97.4 nm Orbital Jonization
Number Energy

Aiisinfrared and A, is ultraviolet (not really “colors” at all)



