
Name___________________________________________                                                   Exam No.______F

CHEM 60 Spring 2016 Exam 2 Ch 5-8, 100 points total.

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 problem.  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) One mole of boron has a mass of ________ g.
A) 9.012 B) 10.811 C) 5 D) 15 E) 22

2) How many atoms are in 1.50 moles of fluorine gas?
A) 9.03 × 1023
B) 18.981 × 1023
C) 6.022 × 1023
D) 1.81 × 1024
E) 1.81 × 1023

3) How many moles of carbon are in 3.5 moles of calcium carbonate?
A) 10.5 B) 3.5 C) 100.09 D) 7 E) 32

4) A 15.5 gram sample of diphosphorous pentoxide contains how many grams of phosphorous?
A) 1.69 B) 3.38 C) 13.5 D) 6.76 E) 14.8

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

6) Which of the following species is a molecular element?
A) CO2 B) Xe C) potassium D) chlorine E) NaI

7) Which of the following is a molecular compound?
A) NaCl B) N2O4 C) BaS D) NH4OH E) Rn

8) Bauxite is an ore that contains the element aluminum. If you obtained 108 grams of aluminum from an ore
sample that initially weighed 204 grams, what is the mass percent of aluminum in this bauxite ore?

A) 15.6 B) 47.1 C) 52.9 D) 0.53 E) 23.0

9) All of the following compounds are soluble in water EXCEPT:
A) CuCl2 B) NH4I C) NaBr D) PbI2 E) Ca(NO3)2

10) What is the mass percent of hydrogen in water?
A) 11.2 B) 5.60 C) 88.8 D) 33.3 E) 12
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11) 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) 8.59 mL B) 7.40 mL C) 11.6 mL D) 12.4 mL E) 13.5 mL

12) A precipitate is expected to be formed when an aqueous solution of sodium sulfate is added to an aqueous
solution of:

A) potassium chloride.
B) iron(III) chloride.
C) magnesium chloride.
D) barium chloride.
E) ammonium acetate

13) What is the formula for an ionic compound made of barium and nitrogen?
A) Ba2N3 B) Ba3N2 C) BaN D) Ba2N4 E) BaN2

14) When the equation __NO2 + __H2O + __O2 → __HNO3 is balanced, the coefficient of HNO3 is:
A) 1 B) 2 C) 3 D) 4 E) 5

15) What are the coefficients for the following reaction when it is properly balanced?
___nitrogen monoxide + ___carbon monoxide → ___nitrogen +___carbon dioxide

A) 2, 2, 2, 1 B) 2, 1, 1, 2 C) 2, 2, 1, 2 D) 1, 1, 2, 2 E) 2, 2, 3, 1

16) A 7.96 gram sample of silver reacts with oxygen to form 8.55 gram of the metal oxide. What is the formula
of the oxide?

A) AgO2 B) AgO C) Ag3O D) Ag2O E) AgO3

17) What is the molecular formula of a compound given the molar mass of the compound is 30.04 gram and
the empirical formula is NH?

A) N2H2 B) N2H6 C) N4H4 D) NH E) NH3

18) What is the limiting reactant for the following UNBALANCED reaction given we have 2.6 moles of HCl
and 1.4 moles of Ca(OH)2? HCl +          Ca(OH)2 →           H2O +             CaCl2

A) H2O B) HCl C) CaCl2 D) Ca(OH)2

19) How many grams of sodium chloride are needed to have 950. mg of Na present?
A) 0.371 B) 2430 C) 2.44 D) 37.1 E) 0.244

20) Which metal atom below cannot form a cation of several different charges?
A) Fe B) Cr C) Mn D) Ba E) Cu
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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) 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, 8 total)

MgCO3   (heated) →

Au(s)     + HCl(aq) →

HNO3(aq) + Na2SO3(aq) →

H3PO4 (aq)     +    LiOH(aq) →

2) Balance the following reactions (2 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. (12 points total)

SO2 +       O2 +      H2O →     H2SO4 _______________________

C3H8O    +         O2 →          CO2    +         H2O         _______________________

lead(II) nitrate  + potassium chromate → _______________________
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3) The following reactions involving 5 metals and the aqueous solutions of their salts are observed to
occur:

A (s)   +   B2+  (aq)  A2+ (aq)   +   B (s)
C (s)   +   B2+  (aq)  C2+ (aq)   +   B (s)
B (s)   +   D2+  (aq)   B2+ (aq)   +   D (s)
A (s)   +   E2+  (aq)   A2+ (aq)   +   E (s)
E (s)   +   C2+  (aq)  E2+ (aq)   +   C (s)

On the basis of the results of these reactions, arrange the 5 metals in order of decreasing activity.
(5 pts)

_____  >  _____   >   _____  >  _____  >  _____
          most active     least active

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

hydrobromic acid __________________________________

sodium acetate __________________________________

ferric chlorate __________________________________

manganese(III) carbonate       __________________________________

plumbic phosphate __________________________________

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

CsBr __________________________________

NO2 __________________________________

BaO2 __________________________________

KMnO4 __________________________________

HBrO(aq) __________________________________
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5) In an experiment, a student dissolved 2.00 g of AgNO3 and 3.00 g of Na2S in water and
mixed the two solutions together.  The balanced reaction is :

2AgNO3 +          Na2S → 2NaNO3 +    Ag2S

The product was filtered and heated in an oven.  The data is given below:
Mass of the filter paper : 2.64 g
Mass of the filter paper and solid after the first heating: 3.96 g
Mass of the filter paper and solid after the second heating: 3.90 g

a.  What is the theoretical yield (in mg) for the solid product?  Provide your final answer
on the line below.  (3 points)

Answer:_______________________

b.  Determine the percent yield for this experiment? (1 pt)

Answer:_______________________

c.  How many grams of the excess reagent is left over?  (1 pt)

Answer:_______________________
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