
Name ChorhqhChemistry 4A, Exam I
September 16,2019
Professor R. J. Saykally GSI 3031lifs{1
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TOTAL EXAM SCORE (100)

Rules:

. Work all oroblems to 2 sienificant fieures. No lectur6 notes or bookioermitted ". No program{nable or graphing calculators permitted. I lme: 5U mlnutes. Show all work to eet oartial credit. All answers must 5e ',iiritten in the boxes orovided. Periodic Table, Tables ofPhysical Consta'nts. and Conversion Factors included
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Physical Constants

Standard Acceleration of terrestrial gravity
Avogadro's number
Bohr radius

Boltzmann's constant
Electron Charge
Faraday constant

Masses of fundamental pafiicles:
Electron
Proton
Neutron

Ratio of proton mass to electron mass

Permittivity of vacuum
Planck's constant
Speed of light in vacuum

Universal gas Constant
Rydberg Constant

s = 9.80665 m s'' (exactly)

N"=6.O22137 xl0"
a"=O.52917725 A=5.2917725 x 10" m
ft,= 1.38066 x l0''J K'
e=1.(ff21773 x 10''eC

.-t=96,485.31 Cmol'

m,=9.10939O x l0'' kg
mp= 1.672623 x l0-' kg
m,= 1.674929 x 10'' kg
m/m.= 1836.1527O

€o = 8.8541878 x 10 ''?C' J-r m'r

h=6.626076 x l0-*J s

c = 2.99792458 x l08m s'r (exactly)

R= 8.31451 J mol'K'=0.0820578 Latmmol' K'
R-: dmJ(8d&2)

Conversion Factors

Standard Atmosphere
Atomic mass unit

Calorie
Electron volt
Foot
Gallon (U.S.)

Liter-atnnosphere
Metric ton
Pound

1 atm = 1.01325 x lff Pa = 1.01325 x lff kg m'' s' (exactly)

1 u = 1.66052t0 x l0'kg
In=1.492419 x 10'o J = 931.4942 MeV (energy equivalent from E =mc2)
I cal =4.lMJ (exactly)

I eY = I .602177 3 x l0 'o J = 96.48531 kJ mol'
I ft= 12 in = 0.3M8 m (exactly)

I gallon = 4 quarts = 3.78541 L (exactly)

I L atm = 101 .325 J (exactly)

I metric ton = 10fi) kg (exactly)

1 lb = 16 oz = 0.45359237 kg (exactly)



Chemistry 4A Fall 19, Exam I Name

Question t (10 points each)

A) What mass (g) of CO: is made when 2.0 L of a stoichiometric mixture ofgaseoas pigrpanol
(ClHrOH) and oxygen at L0 atm, 300 K is combusted?

B) Calculate *1g mass of COr Froduced by complete surface combustion of 0.70 L of a 4.0 M solution
of propanol (CrHzOH) in water.
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Chemistry 4A Fall 19, Exam I Name

The Iodine Clock Reaction involves the reaction of iodate (IO3-) with iodide (I) in acidic solution (H+)

to produce iodine (Iz) and water.

A) Calculate the volume olOLOO M IOr- solution that will exactly react with 20.0 mL of 0.300 M I'
solution.

B) What volume of 0.100 M sulfite (SOrz-) solution would be required to exactly react with the iodine
(Iz) produced in Part-A above?

The balanced reaction is: SO:z- + Iz + H:O ) SOrz- + 2l- + 2H+
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Chemistry 4A Fall 19, Exam I Name

Question 3 (10 points each)

A. lO00-g mixture of cuprous oxide, Cu:O, and cupric oxide, CuO, was quantitatively
reduced to {L&Ag oltgtallic copper. What was the mass of CUO in the original sample?
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Chemistry 4A Fall 19, Exam I Name

B) Four trials yield the following results for the mass of CuO produced in the above reactions:

0.538 g 0.716 g 0.815 g 0.920 g

Calculate lhe 95o/o confidence interval for these results.

Table 1: "t" Values for 95%o confidence interval,

Degrees of
freedom

Value of't"

i 6.3r4
2 2.924
3 7.353
4 2.132
5 2.015

6 ^1.943
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Chenistry 44. Fall 19, Exam I

Question 4 (10 points each)

I. Sulfite Ion (SO3-2)

lI. (NGt) lon

Name

For the fol1o'*^ing compounds:
A. Draw the Lewis Structure, explicitly showing the formal charges and
B. lndicate the Electron Pair Geometry
C. Indicate the Molecular Geometrv

lecular geometry
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Chemistry 4A Fall 19, Exam I

III. N02 Molecule

Phosphate Ion (PO43-)
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