Practice Exam #2 Chapters 2 and 3

1) When the following equation is balanced, the coefficients are
CgH18 + Op — CO7 + HyO

A)2,3 4,4
B)1,4,8,9
C)2,12,8,9
D)4, 4,32,36
E) 2, 25, 16, 18

2) Which of the following are combustion reactions?
1) CHy (g) +O2(g) — CO2(g) + HO (D)

2) CaO (s) + CO2 (g) — CaCO3 (s)

3) PbCO3 (s) — PbO (s) + CO2 (g)

4) CH3OH (1) + O2(g) — CO2(g) + HO (D)
A)1and 4

B)1,2 3,and 4

01,3 and 4

D) 2,3, and 4

E) 3 and 4

3) The molecular weight of the acetic acid (CH3CO2H), rounded to the nearest integer, is
A) 60
B) 48
C) 44
D) 32

4) Calculate the percentage by mass of lead in Pb(NO3)>.
A) 38.6
B) 44.5
C) 62.6
D) 65.3
E)71.2

5) How many molecules of CHy are in 48.2 g of this compound?
A) 5.00 x 1024

B) 3.00

C) 2.90 x 1025

D) 1.81 x 1024
E) 4.00

amu.



6) How many sulfur dioxide molecules are there in 1.80 mol of sulfur dioxide?
A) 1.08 x 1023
B) 6.02 x 1024
C) 1.80 x 1024
D) 1.08 x 1024
E) 6.02 x 1023

7) How many oxygen atoms are there in 52.06 g of carbon dioxide?
A) 1.424 x 1024
B) 6.022 x 1023
C) 1.204 x 1024
D) 5.088 x 1023
E) 1.018 x 1024

8) Of the reactions below, which one is a decomposition reaction?
A) NH4Cl — NH3 + HCl

B) 2Mg + Oy — 2MgO

C) 2Ny + 3Hp — 2NHj3

D) 2CHy + 409 — 2COy + 4H5O

E) Cd(NO3)p + NapS — CdS + 2NaNOj3

9) Which one of the following substances is the product of this combination reaction?
Al(s) + I (s) —

A) Al
B) AlI
C) Allg
D) Alyl;
E) Al3l,

10) The formula weight of lead nitrate (Pb(NO3)5) is amu.

A) 269.2
B) 285.2
C)317.2
D) 331.2
E) 538.4



11) A nitrogen oxide is 63.65% by mass nitrogen. The molecular formula could be
A)NO

B) NO2

C) N2O

D) N204

E) either NOp or N2Oyg

12) The balanced molecular equation for complete neutralization of H2SO4 by KOH in aqueous solution
is .

A) 2H* (aq) + 20H- (aq) — 2H20 (1)

B) 2H* (aq) + 2KOH (aq) — 2H2O (1) + 2K* (aq)

C) HpSO4 (aq) + 20H- (aq) — 2HpO (1) + SO42- (aq)

D) HpSO4 (aq) + 2KOH (aq) — 2H2O (1) + K504 (s)

E) HpSO4 (aq) + 2KOH (aq) — 2HO (1) + K2504 (aq)

13) Aqueous potassium chloride will react with which one of the following in an exchange (metathesis)
reaction?

A) calcium nitrate

B) sodium bromide

C) lead nitrate

D) barium nitrate

E) sodium chloride

14) The net ionic equation for formation of an aqueous solution of Nilp accompanied by evolution of CO2

gas via mixing solid NiCO3 and aqueous hydriodic acid is

A) 2NiCO3 (s) + HI (aq) — 2H2O (I) + CO2 (g) + 2Ni2* (aq)

B) NiCO3 (s) + I- (ag) — 2HO (1) + CO2 (g) + Ni2* (aq) + HI (aq)
C) NiCO3 (s) + 2H* (aq) — H2O (1) + CO2 (g) + Ni2* (aq)

D) NiCO3 (s) + 2HI (aq) — 2H2O (1) + CO2 (g) + Nil2 (aq)

E) NiCO3 (s) + 2HI (aq) — HpO () + CO2 (g) + Ni2+ (aq) + 2I- (aq)

15) With which of the following will the ammonium ion form an insoluble salt?
A) chloride

B) sulfate

C) carbonate

D) sulfate and carbonate

E) none of the above

16) Which one of the following is a diprotic acid?
A) nitric acid

B) chloric acid

C) phosphoric acid

D) hydrofluoric acid

E) sulfuric acid



17) In which reaction does the oxidation number of hydrogen change?
A) HCl (aq) + NaOH (aq) — NaCl (aq) + H20 (I)

B) 2Na (s) + 2H2O (I) — 2NaOH (aq) + H2 (g)

C) CaO (s) + H2O (I) — Ca(OH)2 (s)

D) 2HClO4 (aq) + CaCO3 (s) — Ca(ClOg)2 (aq) + HpO (I) + CO2 (g)
E)SO2 (g) + H20 (1) — H2503 (aq)

18) Sodium does not occur in nature as Na (s) because
A) it is easily reduced to Na-

B) it is easily oxidized to Na*

C) it reacts with water with great difficulty

D) it is easily replaced by silver in its ores

E) it undergoes a disproportionation reaction to Na- and Na*

19) Oxidation is the and reduction is the
A) gain of oxygen, loss of electrons

B) loss of oxygen, gain of electrons

C) loss of electrons, gain of electrons

D) gain of oxygen, loss of mass

E) gain of electrons, loss of electrons

20) In which reaction does the oxidation number of oxygen increase?
A) Ba(NO3)2 (aq) + K2pSO4 (aq) — BaSOg4 (s) + 2KNO3 (aq)

B) HCI (aq) + NaOH (aq) — NaCl (aq) + H2O ()

C) MgO (s) + H20 (I) — Mg(OH)2 (s)

D) 2502 (g) + O2(g) — 2503 (g)

E) 2H20 (1) — 2H2 (g) + O2(g)

21) Which compound has the atom with the highest oxidation number?
A) Ca$S

B) Na3N

C) MgSO3

D) AI(NO2)3

E) NH4Cl

22) Which combination will produce a precipitate?
A) NH4O0H (aq) and HCl (aq)

B) AgNO3 (aq) and Ca(C2H302)2 (aq)

C) NaOH (aq) and HCI (aq)

D) NaCl (aq) and HCp2H302 (aq)

E) NaOH (aq) and Fe(NO3)2 (aq)



23) When the following equation is balanced, the coefficients are

Al(NO3)3 (aq) + ___NasS (aq) — AlyS3 (s) + NaNO3 (aq)

24) Calculate the percentage by mass of nitrogen in PtCly(NH3)s.

25) Propane (C3Hg) reacts with oxygen in the air to produce carbon dioxide and water. In a particular

experiment, 38.0 grams of carbon dioxide are produced from the reaction of 22.05 grams of propane with
excess oxygen. What is the percent yield in this reaction?

26a.) Given the following balanced chemical equation, if you consumed 0.642 moles of C3HgO3 in the

reaction, how many moles of CO2 would be made?

26b.) If 42 grams of water were produced in this reaction, how many grams of Oy were consumed?
C3HgO3(g) +502(g) — 3CO2(g) + 4HO (g)



27) What is the molecular, ionic, and net ionic equation for the reaction between aqueous sulfuric acid
and aqueous sodium hydroxide:

Molecular equation:

Ionic Equation:

Net Ionic Equation:

28a.) If you need to make a 1L solution of 1.25 M NapHPO4 buffer, how many grams of NapHPO4 (142
g/mol) would you have to add to make that 1L solution?

28b.) How many milliliters of that solution 1.25 M solution would you need if you then had to make a2 L
solution that was 0.16 M NapHPO4?

Key Equations:

moles

M;V; = MgV¢ Molarity =

liter



% Mass composition =

(number of atoms of element)(atomic weight of element)

% Yield =

formula weight of the compound

actual yield

theoretical yield

x 100
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