Chem 105 Exam 3 Name

This exam is schedule for 75 minutes and | anticipate it to take the full time allotted. You are free to
leave if you finish. In multiple part problems, points awarded will not be penalized for incorrect
answer on previous parts, so simply move on if you get stuck on one part. If you need to, make up
an answer for the previous part. Always neatly show work for partial credit. You are welcome to

“buy” hints to any question — it will cost you points, but this is often a better alternative than having the
wrong problem solving strategy.






1. How many oxygen atoms are found in 27.3 grams of sodium phosphate?

2. Determine [NO3s] when 46.8 g of iron (II) nitrate is dissolved in 2.95 L of water.

3. What is the mass of nitrogen found in 244.5 mL of NO2 gas at 3.64 atm and 145 °C

4. Determine the empirical formula of a compound that is 3.26% hydrogen, 19.36% carbon, and
77.38% oxygen by mass.

5. What does reaction order mean and why is it important in the study of reaction rates?



6. What are three ways that the rate of a chemical reaction can be changed? Clearly explain the
reason that each can influence the rate. You are welcome to use equations and concepts in
your answer.

7. Consider a flask that contains Oz gas at a pressure of 2 atm. In your own words, explain how
(i.e. up or down) and why pressure changes as each of the following are changed:
a. Temperature is increased

b. Volume is decreased

c. O2gas is removed from the flask

d. Nz gas is added to the flask. No chemical reaction occurs.

8. Clearly explain why potassium nitrate will dissolve in water. Your answer should include
foundational chemical concepts, not just reciting solubility rules.

9. 480 mL of water is added to a 386 mM solution of Na2SOa. If the [Na*] after dilution is 300
mM, what was the original volume of the sodium sulfate solution?



10.Barium sulfate can be made when magnesium sulfate is mixed together with barium chloride.
a. Write a balanced reaction.

b. What type of reaction is described here?

c. Write a net ionic equation for this reaction.

d. If 5.000 grams of each reactant are combined, determine the mass of barium sulfate
that will be made if the reaction proceeds with a 90% vyield.

11.For each pair, identify which compound will be more soluble in water. Clearly justify your
answer.

H20 or H2S NCIsz or PCl3 (NH4)2COs or CaCOs



12.Given the following data,
a. Determine the rate law — make sure to include values for the order with respect to each
reactant and the value of the rate constant with the correct units.
b. Determine the rate of the reaction when the concentration of all reactants is 0.35 M.

Experiment  [Oz2] (mM) = [Hz2] (mM) @ Rate (mM min-t)
1 0.468 0.147 0.007551
2 0.468 0.884 0.045306
3 1.404 0.884 1.223274




13.Consider the following reaction:

4 HNOs (aq) + Cu (s) 2Cu(NOs)2 (aqg) + 2 NO2 (g) + 2 H20 (1)

88.6 mL of 3.18 M HNOs is added to a flask containing 2604 mg of solid copper. If the reaction
occurs in a 4.00 L flask held at 100 °C, determine each of the following (make sure to include
units!): No credit will be awarded without your work clearly shown.

a. The total pressure once the reaction is complete.

b. The concentration of Cu(NOs3)2 that is produced.

c. The mass of Cu (s) remaining.

d. The concentration of HNOs remaining.







Periodic Table of the Elements
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Equations and constants:

E=hv c=2998 x 108/, c=Mv h = 6.626 x 10734]
_ —18
E, =20 KE =>mv?  Ecoutomp = 231pm - ¢ 22
h
Merectron = 9-109x10% kg A= m Veytinder = nr’h
N, = 6.022x10%mol ™1 PV = nRT R = 0.08206 fnjf’f(

F
area

P = F =ma

latm = 760 mmHg = 760 torr

—Eq
k = AeRT

latm = 1.01325 bar

latm = 101325 Pa

Soluble Compounds

Insoluble Compounds

Compounds Notable Exceptions: Compounds Containing Notable Exceptions
Group 1A ions None +
b Carbonate Group IAand NH,
Ammonium None Phosphate ~
Acetate None Group IA and NH,
. +
Nitrate None Sulfide Group IA, 1A, and NH,
. H 2 2
Halides Ag*, Pb?*, Hg? Hydroxide Group 1A, NH4+, Ca ,Sr |
Sulfate Ca®, Sr?*, Ba?*, Pb?* Ba




