General Chemistry 2 (CHEM 1141)
Shawnee State University — Autumn 2022

October 20, 2022

Exam # 2A

Name

Please print your full name, and the exam version (2A) that you have on the scantron sheet!

(Bubble in the best answer choice for each question on the scantron sheet in pencil!)

Please M check the box next to your correct section number.

Section #: 1. (Mon Lab, 10:10 AM — 1:00 PM)

] Fleeman
3 2. (Wed Lab, 10:10 AM - 1:00 PM)

03 3. (Tue Lab, 11:00 AM — 1:50 PM) ] Napper
0 4. (Thu Lab, 11:00 AM — 1:50 PM)

Multiple Choice: / 50

Q21: /10

Q22: / 10

Q23: / 10

Q24: / 10

Q25: / 10

BONUS: /3

TOTAL: / 100




Q1.

Q3.

Q4.

Each problem in this section (multiple choice) is worth 2.5 points!
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The volume of a gas is proportional to the temperature of a gas is known as

A) Avogadro’s Law
B) Charles’s Law
C) Boyle’s Law

D) Ideal Gas Law

Identify the major ionic species present in an aqueous solution of FeCls:
A) Fet, 3Cl-

B) Fe2*, 3 Cl-

C) Fes+, 3 Cl-

D) Fes+, 3 Cl3-

For which of the following acids is chlorine in the +5 oxidation state?
A) HCIO:

B) HCIO;

C) HCIO,

D) HCI

How many moles of water are produced when 1.0 mole of NH; reacts according to the

following chemical equation?
4NH;+50:— 4NO + 6 H=0

A) 0.67 moles

B) 1.0 moles

C) 1.3 moles

D) 1.5 moles



Q5.

Q6.

Q7.

Q8.

A 20.00 mL sample of 0.1015 M nitric acid is introduced into a flask, and water is
added until the volume of the solution reaches 250. mL. What is the concentration of
nitric acid in the final solution?

A) 3.25 x 102 M

B) 8.12 x 103 M

C)o.406 M

D) 5.08 x 104

A mixture of three gases has a total pressure of 1.82 atm at 298 K. The mixture is found
to contain 1.27 mol CO-, 3.04 mol CO, and 1.50 mol Ar.
What is the partial pressure of Ar?

A) 0.258 atm

B)1.50 atm

C) 0.470 atm

D) 0.824 atm

A volume of gas occupies 1.40 x 103 mL at 25 °C and 760 mmHg. What volume will it
occupy at the same temperature and 380 mmHg?

A) 700 mL

B) 1,050 mL

C) 1,140 mL

D) 2,800 mL

Choose the statement below that is false:

A) a weak acid solution consists mostly of non-ionized acid molecules

B) non-electrolyte solutions do not conduct electricity

C) a strong acid solution consists of only partially ionized acid molecules

D) a strong electrolyte completely dissociates into ions in water



Q0.

Q1o.

Qu1.

Q12.

The following equation represents the formation of nitrogen dioxide, a major

component of smog:
2NO + 02— 2 NO:

If 0.88 mol of NO is reacted with 0.79 mol of O- to produce NO-, the limiting reactant is
A)NO

B) O-

C) NO-

D) both NO and O-

You have two HCI solutions, labeled solution A and solution B. Solution A has a greater

concentration than solution B. Which of the following statements is true?

A)  Ifyou have equal volumes of both solutions, solution B must contain more moles
of HCI

B)  If you have equal moles of HCl in both solutions, solution B must have a greater
volume.

C)  To obtain equal concentrations of both solutions, you must add a certain amount
of water to solution B.

D) Adding more moles of HCI to both solutions will make them less concentrated.

Which combination of solutions will result in a solid being formed?
A) AgNOs(aq) + HCl(aq)

B) HBr(aq) + LiHCOs(aq)

C) NaCl(aq) + Na-CO3

D) NH4NOs(aq) + Kl(aq)

Which substance would cause litmus to turn blue?
A) NaCl(aq)

B) NH4NO3s(aq)

C) HC=H302(aq)

D) LiOH(aq)



Q13. 13.8 gof LiBr(s) is dissolved in water, so that the total volume is 250. mL. What is the
molar concentration of the solute?
A)o0.1590 M
B) 0.636 M
C) 0.0006 M
D) 0.0552 M

Q14. For the following redox reaction:
2Fe2*(aq) + 2H*(aq) + H-0:(aq) — 2Fe3*(aq) + 2H-0(1)
The reducing agent is
A) Fe2+
B) H-0-
C) Ht
D) Fes+

Q15. Calculate the density of CO2(g) in the atmosphere of Venus, where the temperature is
467 °C at a pressure of 93 atm.
A) 67.4 g/L
B) 3.69 x 107 g/L.
C) 107 g/L
D) 2.33 x 107 g/L

Q16. How many moles of LiBr are contained in 20.00 mL of 0.500 M LiBr(aq)?
A) 10.0 mol
B) 0.010 0 mol
C) 40.0 mol

D) 0.0250 mol



Q17.

Q18.

Q9.

Q2o0.

When dealing with gases, standard temperature and pressure corresponds to:
A) 1 atm, o °C

B) 1 atm, 100 °C

C) 760 mmHg, 0 K

D) 760 mm Hg, 100 K

Which of the following elements is a diatomic gas at room temperature and pressure?

A) argon
B) boron
C) carbon
D) chlorine

Which net ionic equation cannot be correct?
A) Ag*(aq) + Cl-(aq) — AgCl(s)

B) H*(aq) + OH-(aq) — H-=0(1)

C) Na-*(aq) + Cl=(aq) — NaxClx(s)

D) 3Ca2*(aq) + 2P043-(aq) — Caz(PO4)2(s)

What is the best piece of glassware to use when preparing a solution of known
concentration in the lab?

A) Erlenmeyer flask

B) graduated cylinder

C) beaker

D) volumetric flask



Each problem in this section (short answer) is worth 10 points!

All work must be shown to receive credit!
You must use the factor-label (conversion—factor) method for all conversions!
Be sure to include units where applicable!

All numeric answers must be rounded to the correct number of significant figures!
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Q21. Provide a correctly balanced reaction equation that shows the chemical reaction that
takes place when an aqueous solution of iron(IT) bromide is mixed with an aqueous
solution of potassium carbonate. In addition, provide the correct full ionic as well as the
net ionic equation for this reaction. Be sure to show all state symbols and
charges where appropriate.

Complete Balanced Reaction Equation (Molecular Equation)

__ FeBr:(aq) + __ K2COs(aq) — +

Complete Ionic Equation

Net Ionic Equation



Q22. A gaseous compound is 30.4% nitrogen and 69.6% oxygen by mass. A 5.25-gram

sample of the gas occupies a volume of 1.00 L and exerts a pressure of 980. mmHg at
—4 °C.

Determine the:

(a) molar mass of the gas

(b) molecular formula of the gas



Q23.

A 25.00 mL sample of battery acid (H-SO,) is obtained and placed in a flask, along
with two drops of phenolphthalein indicator. A buret is filled with 0.1000 M
NaOH(aq) and placed above the acid. If the initial reading of the buret is 0.03 mL, and
the final reading (when a pale pink color persists) is 32.13 mL—calculate the molar
concentration (molarity) of the acid.

Show all work, being sure to include units and the correct number of digits at every
step in your calculation.

H2804(aq) + 2 NaOH(aq) — 2 HzO(l) + Na2804(aq)



Q24. (a)100.0 mL of 3.00 M HCl(aq) was added to an excess of Na-COs(aq). What volume
of gas should be formed at a temperature of 23 °C and a pressure of 753 mmHg?

2 HCl(aq) + Na:CO3(aq) — 2 NaCl(aq) + H-0(1) + CO=(g)

(b) If the actual volume of gas formed was 3.37 L—calculate the percent yield of the
reaction.

—10—



Q25. The production of aluminum from bauxite is an incredibly energy intensive process.
Approximately 5% of electricity generated in the United States is used to produce it.

The simplified chemical equation for this process is:
2 A1203(1) — 4 Al(l) +3 02(g)

Being sure to use the conversion-factor method, showing all work, and using the
correct number of digits, please answer the following questions:

(a) If 0.100 mol of oxygen is formed, how many moles of aluminum oxide must have
been used up?

(b) If 2,240 g of Al-O3 are used up, how many moles of aluminum can be made?

(c) If 2,240 g of Al-O3 are used up, and 1090 g of aluminum are formed, calculate the
percent yield of this reaction.
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3 Point Bonus Question
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Name three strong inorganic acids.
1.
2.
3.

Exam checklist:

(Check the boxes to certify the following:)

O My full name is written legibly on the front page

[ My correct lab section has been indicated on the front page

[ My full name is written legibly on the scantron sheet

[ My exam version (A, B, C, or D) is written on the scantron sheet

3 I have shown work for all problems (where appropriate), paying attention to
o Significant figures / decimal places
o Units

[ I have used the conversion-factor method for all conversions

O If I have torn off the back page (periodic table), I will not turn it in with my exam!

Thank you from the Chemistry Professors and Good Luck!
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Partial List of Solubility Rules

VAN =IM =28 Solubility Rules for Common lonic Compounds
in Water at 25°C

Soluble Compounds Exceptions
Halides (C17, Br™, 1) Halides of Ag™, Hg3 ", and Pb**
Sulfates (SO3 ") Sulfates of Ag*, Ca**, Sr**, Ba®", Hg3", and Pb**
Insoluble Compounds Exceptions
Carbonates (CO3 "), phosphates Compounds containing alkali metal ions
(PO; ). chromates (CrO3 "), and the ammonium ion
and sulfides (S%7)
Hydroxides (OH ) Compounds containing alkali metal ions

P4
and the Ba™" ion

Useful information:

M1Vi = MLV, Na =6.022 x 10?2 mol™
1 atm =101,325 Pa =760 mmHg = 760 torr

R =0.08206 L-atm/mol-K

_ Vi _ W pP1iV1 _ p2V2
p1Vy = pV; LT, L, T,
pV = nRT pM = dRT

—13—
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