
Name___________________________________________           Exam No.______C

CHEM 60 Fall 2015 Exam 2 Ch 5-8, 100 points total, however, there are a maximum of 110 points.

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

sodium bicarbonate __________________________________

diphosphorus pentoxide __________________________________

plumbic oxalate      __________________________________

cupric cyanide __________________________________

hydrosulfuric acid __________________________________

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

Fe(C2H3O2)3  __________________________________

NO3 __________________________________

Ba3(PO4)2 __________________________________

KHSO3 __________________________________

HBrO(aq) __________________________________

3) Lead can be extracted from a mineral call galena (PbS).  An ore contains 3.4% galena by
mass.  How many kg of ore is needed if you want to extract 100. grams of lead?  (4 points)
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4) Predict the products for the following.  Identify the states (aq, s, l, g) for each species for full
credit.  If there is no reaction, write “N.R.”  You do not have to balance the reaction. (2 points
each, 10 total)

Cu(s)     + HCl(aq) →

Mg(OH)2(aq)     +     H3PO3(aq) →
 

CaCO3(s)   (heated) →

Pb (NO3)2(aq) + K2SO4(aq) →

NH4Cl(aq)  +   Mg(OH)2(aq) →

5) Balance the following reactions (3 points each).  On the line provided, classify each
reaction as a synthesis (combination), decomposition, single-displacement,
double-displacement, precipitation, neutralization, and/or combustion reaction (2 points
each).  A reaction may be classified as more than one type of a reaction. (20 points total)

Zn  +  HCl → H2 + ZnCl2 _______________________

MgI2  +      Mn(SO3)2  →         MgSO3    +        MnI4  _______________________

C6H12  +       O2  → CO2     + H2O        _______________________

phosphoric acid +  sodium hydroxide →

_______________________

6) Write the net ionic equation for the reaction of aqueous phosphorous acid and aqueous
lithium hydroxide.  Identify the states of each species for full credit. (4 points)
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7) In an experiment, a student dissolved 2.00 g of Pb(NO3)2 and 2.00 g of Na2CrO4 in water
and mixed the two solutions together.  The balanced reaction is :

Pb(NO3)2 +          Na2CrO4 → 2NaNO3 +    PbCrO4

The product was filtered and heated in an oven.  The data is given below:
Mass of the filter paper : 1.54 g
Mass of the filter paper and solid after the first heating: 4.09 g
Mass of the filter paper and solid after the second heating: 3.54 g

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? (2 points)

c.  Is it possible to get this percent yield?  Provide a possible explanation for this  and
state how this can be avoided.  (2 points)

d.  How many grams of the excess reagent is left over?  (2 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) How many molecules are present in 3.25 mol of C2H6O?
A) 1.85 × 1023 B) 3.25 C) 6.02 × 1023 D) 1.96 × 1024 E) 46.0

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

3) Which of the following is a molecular element?
A) S B) Mg C) Ti D) Kr E) Ag

4) Which of the following is an ionic compound?
A) PCl3 B) CF4 C) SeBr2 D) NO2 E) LiCl

5) How many grams of glucose (C6H12O6) are in 3.55 moles of glucose?
A) 180. g B) 639 g C) 50.7 g D) 103 g E) 426 g

6) How many moles of carbon atoms are there in 0.500 mole of C2H6?
A) 1.00 mole B) 4.00 mole C) 0.500 mole D) 6.02 mole E) 3.00 mole

7) 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

8) How many hydrogen atoms are present in 75.0 of g H2O?
A) 75.0 atoms
B) 4.17 atoms
C) 5.02 × 1024 atoms
D) 7.53 × 1024 atoms
E) 2.51 × 1024 atoms

9) Calculate the mass percent composition of sulfur in Al2(SO4)3.
A) 21.38 % B) 28.12 % C) 42.73 % D) 9.372 % E) 35.97 %

10) In the reaction shown, how many moles of HCl are needed to react with 2.4 moles of Al? 
2 Al  +  6 HCl   →  2 AlCl3  +  3 H2

A) 7.2 B) 1.3 C) 4.8 D) 0.8 E) 6.4

4



11) How many grams of C will be consumed when 5.00 grams of Na2SO4 react according to the balanced
reaction shown?

Na2SO4 + 2 C  → Na2S + 2 CO2
A) 0.038 g B) 17.1 g C) 0.211 g D) 1.69 g E) 0.844 g

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) In the reaction of silver nitrate with sodium chloride, how many grams of silver chloride will be produced
from 100. g of silver nitrate when it is mixed with an excess of sodium chloride?  The equation for the
reaction is below.

AgNO3(aq)  +  NaCl(aq)  →  AgCl(s)  +  NaNO3(aq)
A) 84.4 g B) 169.9 g C) 107.9 g D) 58.9 g E) 0.589 g

14) The reaction N2 + 3 H2  → 2 NH3 is used to produce ammonia. When 450. g of hydrogen was reacted with
nitrogen, 1575 g of ammonia were produced. What is the percent yield of this reaction?

A) 41.5% B) 20.7% C) 62.1% D) 30.8% E) 23.8%

15) Determine the empirical formula for a compound that contains C, H and O.  It contains 51.59% C and
35.30% O by mass.

A) CH4O3 B) C4H13O2 C) CH3O D) C2H6O E) CHO

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

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

17) 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

18) How many kcal are produced when 32.0 g of CH4 react?
CH4  +  2O2  →  CO2  +  2H2O  △Hrxn = -218 kcal

A) 698 kcal B) 218 kcal C) 436 kcal D) 109 kcal E) 6.81 kcal

19) All of the following compounds are soluble in water EXCEPT:
A) PbCl2. B) NaCl. C) NH4Cl. D) FeCl3. E) CaCl2.

20) In an endothermic reaction,
A) the temperature of the system increases.
B) the products have the same energy that the reactants.
C) the products have less energy that the reactants.
D) heat flows out of the system.
E) energy is absorbed by the system.
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