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Standard Acceleration of terrestrial gravity g =9.80665 m s? (exactly)

Avogadro's number N,=6.022137 x 10®
Bohr radius a,=0.52917725 A =5.2917725x 10" m
Boltzmann's constant k= 1.38066 x 10=2J K"!
Electron Charge e=1.6021773x 10" C
Faraday constant F=96,48531 C mol"
Masses of fundamental particles:
Electron m,=9.109390 x 10*' kg
Proton m,=1.672623 x 107 kg
Neutron m,=1.674929 x 10%" kg
Ratio of proton mass to electron mass m,/m, = 1836.15270
Permittivity of vacuum €,=8.8541878 x 102C*J' m™
Planck's constant h=6626076x 10*Js .
Speed of light in vacuum ¢=2.99792458 x 10°m s™ (exactly)
Universal gas Constant R =8.31451 J mol” K"'=0.0820578 L atm mol"* K"

J Rydberg Constant R =em,/ 8€;

Standard Atmosphere 1 atm = 1.01325 x 10°Pa = 1.01325 x 10° kg m™ s* (exactly)

Atomic mass unit 1 u=1.660540 x 10” kg
1u=1492419x 10" J =931.4942 MeV (energy equivalent from E = mc2)
Calorie 1 cal =4.184 J (exactly)
Electron volt 1eV=1.6021773 x 10" J = 96.48531 kJ mol"
Foot 1 ft = 12 in = 0.3048 m (exactly)
Gallon (U.S)) 1 gallon = 4 quarts = 3.78541 L (exactly)
Liter-atmosphere 1 L atm = 101.325 J (exactly)
Metric ton 1 metric ton = 1000 kg (exactly)
Pound 11b =16 0z =0.45359237 kg (exactly)
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Chemistry 4A Fall 17, Exam I Name 1

Question 1 (15 + 5 points)

A) What mass (g) of H20 is made when 5.0 L of a stoichiometric mixture of propane (C3Hs) and
oxygen at 10 atm, 300 K is combusted? 3
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B) Three trials yield the following results for the mass of H2O produced in the above reaction:

1532g 1467g 158lg
Calculate the standard deviation of the mean for these results.
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Chemistry 4A Fall 17, Exam I Name

Question 2 (10 points each)

A) For Li**, determine the wavelength of the photon  emitted by transition from the@—»@brbitals.
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B) The equation for the De Broglie wavelength works for@oto/n&‘ as well. Calculate the momentum

of this photon and, assuming that we are 99% certain of this momentum, what is the most certain we can
be of this photon’s position?
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Chemistry 4A Fall 17, Exam I Name

Question 3 (5 points)

Deuterium, also known as “heavy hydrogen” because its mass is about twice that of l_)?d@n, has a
nucleus consisting of one proton and one neutron. I tprium atom has one electron, how do the
shapes and sizes (radial extent) of its orbitals (i€ 1s, 2s, 2p) compare to a hydrogen atom’s?
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Question 4 (20 points, 10 points each)

R
A) We can model an electron in @s a particle in a 1-dimensional box. If the wave

function of that electron is:

E-nh”
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and the molecule being modeled 1{ QpX (where X is at 0.9L), what column (or nar name,gdgrgup) is

element “X” most likely in and why?—
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e
B) If the total length of the molecule above i%n:}%n\g%, and we treat it as a particle in a box,
electr

calculate the energy of the following wave function for o?:
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Chemistry 4A Fall 17, Exam I Name 6

Question 5 (5 Points each)
Arrange the following substances in order and explain your choice of order
¢ -
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A) P ,Kr, Sr**, Cl in order of mcreasmg@m/s 2
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Question 6 (10 Points each)

For the following compounds:

A. Draw the Lewis Structure, explicitly showing the formal charges and molecular geometry
B. Indicate the Electron Pair Geometry

C. Indicate the Molecular Geometry

W
I. Sulfur Trioxide (SO3)
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