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Standard Acceleration of terrestrial gravity
Avogadro's number
Bobr radius
Boltzmann's constant
Electron Charge
Faraday constant
Masses of fundamental particles:

Electron
Proton
Neutron

Ratio of proton mass to electron mass
Permittivity of vacuum
Planck's constant
Speed of light in vacuum
Universal gas Constant

Constant

Standard Atmosphere
Atomic mass unit

Calorie
Electron volt
Foot
Gallon (U.S.)
Liter-atrnospherc
Metric ton
Pound

8 = 9.80665 m s' (exactly)
N"=6-022137 xl0"
a,=O.52917725 A,=5.2917725 x l0'r m
t,= 1.38066 x 10'?3J K''
e=1.@21773 x 10''C
9=96,485.31 Cnol'l

m, = 9.109390 LltO., kC
m,= 1.672623 x 10-'kg
m"=1.674929 x 10"kg
m/m.= l836.l5no
G = 8.8541878 x l0r'zC'zJr m'
h=f.:flfi76xtt'ls
c = 2.99792458 x l08m s'r (exactly)
R = 831451 J mol'K'r= 0.0820578 L atm mot'K''

1 atm = 1.01325 x lff Pa = l Ol325 x I0 kg m' s2 (exactly)
I u= L660540 x l0'' kg
I tt = 1.492419 x l0'o I = 931.4942 MeV (energy equivalent from E = mc2)
1 cal = 4.184 J (exactly)
I eY = 1.6p21773 x l0-'0 J = 96.48531 kJ mot'
I ft = 12 in = 0.3048 m (exactly)
I gallon = 4 quarts = 3.78541L (exactly)
I L atm = 101.325 J (exactly)
1 metric ton = t 000 kg (exactly)
I lb = 16 oz = 0.45359237 kg (exactly)

L\^n
,-z
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Constants



Chemistry 4A Fall 17, Exam I Name

Question 1 (15 + 5 points)

A) What mass (g) of HzO is made wheq 5.0 L of a chiometric mixture of propane (CrHr) and
oxygen at 10 atm, 300 K is combusted?

B) Three Eials yield the following resul* for the mass of HzO produced in the above reaction:

1.532 g 1.467 s 1.581 g
Calculafs the standard deviation ofthe mean for these results.
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Chemistry 4A Fall 17, Exam I Name

Question 2 (f0 points each)

A) For Li2*, determine the wavelength of the photonjl{ggLby transition from the@--@).Uit"t.

B) The equation for the De Broqlie wavelensth works as well. Calculate the momentum
of this photon and, assuming that we are 99% certain ofthis momenfum, what is the most certain we can
be ofthis 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 qf}16-gt+, has a
nucleus consisting of one and one neutron. atom has one electron, how do the
rbales and sizes of its orbitals to a hydrogen atom's?
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Chemistry 4A Fall 17, Exam I

Question 4 (20 points, 10 points each)

A) We can model art-glgltson in
function of that electron is:

linear molecule a patticle in a l-dimensional box. If the wave
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Chemistry 4A Fall 17, Exam I

B) Ifthe total length ofthe molecule above
calculate the energy ofthe following wave functi

and we treat it as a particle in a box,
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Chemistry 4A Fall 17, Exam I

Question 5 (5 Points each)
Anange the following substances

\5{
A) , Kr, Sl*, Cl in order of

$d

in order and explain your choice of order

in".e""ins4{68

Name

B) Br - Kr, Rb+. Se in order of inc reasing y,n6tion energy

c) H. Ca- C. Br in order of increasing elechonegativity
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Chemistry 4A Fall 17, Exam I Name

Question 6 (10 Points each)

For the following compounds:
A. Draw the kwis Structure, explicitly showing the formal charges and molecular geomety
B. Indicate the Electron Pair Geometry
C. lndicate the Molecular Geometry

r,UI. Sulfur Trioxide (SO:)
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