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1. Alaser emits light of wavelength of 488nm.

a. Calculate the frequency of the light ins™.

b. Caiculate the energy for the photon emitted in eV.

c. The work function of Aluminum is 4.28eV. If the light from the argon ion laser is directed
at the surface of a piece of aluminum, how much kinetic energy would the ejected
electrons have?
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< Laiuiate the de Broglie wavelength of the following
a An electron that ka e - N - !
electron that has been accelerated to a kinetic energy of 1.8 x 10 Jmol”
b. 2 Xenon atom with a kinear momentum of 7.5x 10" kgm s ™.
C - ~ a4 = DO D (
2 Neon mowving at a speed of 320 m s ° (Relative atomic mass of Neon: 20.18 g/mol
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3. Forahydrogen atom, radiation is emitted when a transition from n=4 to n=3 occurs
a. How much energy is released by the H-atom during this transition?
b. In what region of the electromagnetic spectrum does this radiation lie? The visible
(400-760nm); ultraviolet: (100-400) nm or infrared:(760-1 0,000) nm
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if there is a particle in a 1D- infinite potential square well with edges at x = 0 and x = 5 nm

a. Calculate the position(s) at which the particle is most and least likely to be found for the
n = 3 wave function in this box?

b.

Sketch the probability density for n=3?

C

Determine the probability of finding the particle, for the n = 3 wave function, between
the first and second nodes, please carefully explain your answer?
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3. Given the information below, draw a qualitative potential energy diagrém iC
maecules
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6. The electron in an He" ion is initially at a distance 1.89 angstroms from the nucieus, and ther
moves to a distance 0.529 angstroms away.
a. Calculate the magnitude of the force on the electron at each separation?
b. Indicate the direction of the force that the proton exerts on the electron a
separation?
. Whatis the change in kinetic energy between these positions of
the nucleus?
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Physical Constants

Avogadro's number
Bohr radius
Boltzmann's constant
Electron charge magnitude
Faraday constant
Masses of fundamental particles
Electron
Proton
Neutron
Permittivity of vacuum
Planck’s constant
Ratio of proton mass tc electron mass
Speed of light in a vacuum
Standard acceleration of terrestnal gravity
Universal gas constant

N, = 6.02214129 x 10® mol

ag = 052617721092 A = 5.2917721082 x 107" m
k, = 1,3806488 x 10~ J K~

e = 1.602176565 x 107" C

F = 96,485.3365 Cmol '

1]

9.10938291 x 107" kg

m, = 1672621777 ¥ 1077 kg

3
"

1.674927351 x 1077 kg

€= B.854187817 » 107 WCr'mT
h = 6.62606957 x 107 Js
m,Jm, = 1836.152672
¢ = 2.99792458 x 10" m s~ (exactly)
g = 9.80665 m s~ (exacly)
R = 83144621 ) mol™' K™’

= 0,0820574 L atm mol™' K™

Valugs arc taken from the 2010 CODATA recommended values, as listed by

Conversion Factors
Angstrom 1 A

Alomic mass unit

107"m
1u - 1.660538921 x 1077 kg

s R . ST -

the Nanonal Institute of Standards and Technology

1 u = 1,492417955 x 107'° ) = 931.494061 MeV (energy equivalent from £ = me)*

Calorie 1 cal = 4.184 J (exactly)
Electron volt 1eV = 1.602177 x 107"}

= 96,485336 kJ mel '
Foot 1f = 12in = 0.3048 m (exactly)
Gallon (U.S.) 1 gallon = 4 quarts = 3.785412 L
Liter 1L =10"*m’ = 10° cm’ (exactly)
Liter-atmosphere 11 atm = 101.325 J (exactly)
Metrk ton 1t = 1000 kg (exactly)
Pound 11b = 16 oz = 0.45359237 kg (exactly)
Rydberg 1Ry = 2.17987217 x 107"}

= 1312.7498 kJ mol

= 13,60569252 eV
Srandard atmosphere 1 atm = 1.01325 x 10° Pa

- 1.01325 x 10% kg m~" s™* (exactly)

Torr 1torr - 133.3224 Pa

*Chapter 15 uses the 2006 CODATA encrgy cquvalent

1u= 931494028 McV
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