
Name__________________________________________                                                    Exam No.______M
CHEM 60 Fall 2016 Exam 2 Ch 5-8, 100 points total.

In the space provided below each problem, show a neat, complete, and logical method for solving the problem.
You must show the appropriate unit on each number throughout the set-up. Place your answer in the space
provided with the correct number of significant figures and units wherever necessary.  Use the back of
these pages if you run out of room or if you need more paper.

1) Chrome green can be made according to the following balanced reaction.
S +          Na2Cr2O7 → Na2SO4 +    Cr2O3

In an experiment, 25.23 g of Na2Cr2O7 and 2.80 g of S are reacted together to make 10.00
g of the insoluable, colored product.
a.  What is the theoretical yield (in grams) for the solid product?  Provide your final
answer on the line below.  (4 points)

Answer:_______________________

b.  Determine the percent yield for this experiment? (3 point)

c.  How many grams of the excess reagent is left over?  (2 points)
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2) Write the correct formula for the following: (1 point each, 5 total, no partial credit, spelling counts)

aluminium hydroxide __________________________________

ferrous bicarbonate      __________________________________

ammonium nitrite __________________________________

phosphoric acid __________________________________

butane __________________________________

3) Write the correct name for the following: (1 point each, 5 total, no partial credit, spelling counts)

Cs2O2 __________________________________

N4O2 __________________________________

SnSO3 __________________________________

Li2Cr2O7 __________________________________

HBrO4(aq) __________________________________

4) Predict the products for the following.  Identify the states (aq, s, l, g) for full credit.  If there is no
reaction, write “N.R.”  You do not have to balance the reaction. (2 points each, 10 total).
On the line provided, classify each reaction as a synthesis, decomposition,
single-displacement, double-displacement, precipitation, neutralization, and/or
combustion (1 point each).  (5 points total)
ZnCO3(s)   (heated) →  _______________________

Ca(NO3)2(aq)  + Ag(s) → _______________________

NH4Cl(aq) +  KOH(aq) → _______________________

K(s)   +    F2(g) → _______________________

AgNO3(aq) +  NaCl(aq) → _______________________

5) Write the net ionic equation for the reaction of aqueous lithium sulfite and aqueous nitric
acid.  Identify the states of each species for full credit. (3 points)
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Multiple Choice. (20 questions, 3 points each = 60 points total)

Mark the letter on the scantron form corresponding to the one best answer for each question or problem.  Be
sure to write your name on your scantron and align the question number with the answer bubble.  No partial
credit will be given.  You may use any space within the multiple choice section as your scratch paper, if you
need extra scratch paper, use the back of the page.

1) What is the mass of 9.44 × 1024  molecules of NO2?
A) 294 g B) 721 g C) 341 g D) 205 g E) 685 g

2) If the theoretical yield of the reaction below corresponds to 99.2 g  and the actual yield was 60.9 g, calculate
the percent yield.
Given: Li2O + H2O → 2 LiOH

A) 38.0 % B) 61.4 % C) 71.8 % D) 16.0 % E) 53.4 %

3) How many molecules are present in 3.25 mol of C2H6O?
A) 1.85 × 1023 B) 3.25 C) 1.96 × 1024 D) 6.02 × 1023 E) 46.0

4) How many moles of C3H8 contain 9.25 × 1024 molecules of C3H8?
A) 15.4 mol B) 65.1 mol C) 28.6 mol D) 34.9 mol E) 46.2 mol

5) How many moles of C3H8 contain 4.95 × 1024 hydrogen atoms?
A) 9.73 mol B) 3.09 mol C) 8.22 mol D) 1.03 mol E) 6.58 mol

6) How many moles of PCl3 contain 3.68 × 1025 chlorine atoms?
A) 16.4 moles B) 54.5 moles C) 61.1 moles D) 49.1 moles E) 20.4 moles

7) Give the mass percent of carbon in C14H19NO2.
A) 72 .07% B) 38.89% C) 5.17% D) 2.78%

8) How many grams of water are needed to react with 27.2 grams of Li2O?
Given: Li2O + H2O → 2 LiOH

A) 0.910 B) 38.94 C) 16.4 D) 1.51 E) 34.55

9) The number of grams in 7.00 moles of nitrogen gas is ________.
A) 14.0 B) 7 C) 98.0 D) 28.0 E) 196

10) Which of the following is an ionic compound?
A) NaCl B) PCl3 C) CF4 D) SeBr2 E) NO2
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11) When the equation Fe2(C2O4)3 → FeC2O4 + CO2 is balanced with the smallest integer coefficients, the
coefficient of CO2 is:

A) 1 B) 2 C) 5 D) 4 E) 3

12) Determine the volume of hexane that contains 5.33 × 1022 molecules of hexane.  The density of hexane is
0.6548 g/mL and its molar mass is 86.17 g/mol.

A) 12.4 mL B) 8.59 mL C) 13.5 mL D) 11.6 mL E) 7.40 mL

13) When 3.05 moles of CH4 are mixed with 5.03 moles of O2 the limiting reactant is __________.
 CH4  +  2O2  →  CO2  +  2H2O

A) H2O B) CO2 C) CH4 D)  O2

14) What is the empirical formula of a compound that is 48.6% C, 8.2% H, and the resst is O by mass?
A) C6H12O4 B) C4H8O3 C) C6HO5 D) C3H6O2 E) C3HO2

15) Determine the molecular formula of a compound that has a molar mass of 92.0 g/mol and an empirical
formula of NO2.

A) N2O3 B) N2O5 C) N2O4 D) NO2 E) N3O6

16) Hydrochloric acid reacts with barium hydroxide according to the equation: 
2 HCl (aq) + Ba(OH)2 (aq) → BaCl2 (aq) + 2 H2O (l) △Hrxn  = -118 kJ
Calculate the heat (in kJ) associated with the complete reaction of 18.2 grams of HCl (aq).

A) -29.5 B) -236 C) -58.9 D) +58.9 E) +29.5

17) All of the following compounds are soluble in water EXCEPT:
A) KCl. B) NH4F. C) PbI2. D) CaCl2. E) CuCl2.

18) Determine the molecular formula of a compound that has a molar mass of 183.2 g/mol and an empirical
formula of C2H5O2.

A) C8H20O8 B) C3H7O3 C) C4H10O4 D) C2H5O2 E) C6H15O6

19) When the equation, ___O2 + ___C6 H14 → ___CO2 + ___H2O is balanced, the coefficient of O2 is:
A) 38 B) 10 C) 3 D) 6 E) 19

20) Aluminum metal reacts with aqueous iron(III) oxide to form aqueous aluminum oxide and iron metal.
What is the stoichiometric coefficient for aluminum when the chemical equation is balanced using the
lowest, whole-number stoichiometric coefficients?

A) 1 B) 2 C) 3 D) 4 E) 5
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