Chapter 4: Reactions in Aqueous Solution


Chapter 4: Reactions in Aqueous Solution

1.
Which of the following compounds is a strong electrolyte?



A)  H2O    B)  CH3OH    C)  CH3CH2OH    D)  HF    E)  NaF


2.
Which of the following compounds is a weak electrolyte?



A)  HNO3    B)  NaNO3    C)  HNO2    D)  NaNO2    E)  NaOH


3.
Which of the following compounds is a strong electrolyte?


A)
H2O
D)
CH3CH2OH (ethanol)


B)
N2
E)
KOH


C)
CH3COOH (acetic acid)




4.
Which of the following compounds is a weak electrolyte?


A)
HCl
D)
O2

B)
CH3COOH (acetic acid)
E)
NaCl


C)
C6H12O6 (glucose)




5.
Which of the following compounds is a nonelectrolyte?


A)
NaF
D)
NaOH


B)
HNO3
E)
C6H12O6 (glucose)


C)
CH3COOH (acetic acid)




6.
Which of the following is the correct net ionic equation for the reaction that occurs when solutions of Pb(NO3)2 and NH4Cl are mixed?


A)
Pb(NO3)2(aq) + 2NH4Cl(aq)  NH4NO3(aq) + PbCl2(s)


B)
Pb2+(aq) + 2Cl–(aq)  PbCl2(s)


C)
Pb2+(aq) + 2NO3– (aq) + 2NH
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(aq) + 2Cl–(aq)  2NH
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(aq) + 2NO3– (aq) + PbCl2(s)


D)
NH4+(aq)+ NO3– (aq)  2NH4NO3(s)


E)
No reaction occurs when the solutions are mixed.


7.
What is the correct formula of the salt formed in the neutralization reaction of hydrochloric acid with calcium hydroxide?



A)  CaO    B)  CaCl2    C)  CaH2    D)  CaCl    E)  CaClH


8.
What is the chemical formula of the salt produced by the neutralization of potassium hydroxide with sulfuric acid?



A)  KSO3    B)  K2(SO4)3    C)  K2SO4    D)  K(SO4)2    E)  KSO4

9.
The oxidation number of N in NaNO3 is



A)  +6    B)  +5    C)  +3    D)  –3    E)  None of the above.


10.
The oxidation number of S in K2SO4 is



A)  +6    B)  +4    C)  +2    D)  –1    E)  None of the above.


11.
The oxidation number of Mn in KMnO4 is



A)  +8    B)  +7    C)  +5    D)  –7    E)  –8


12.
The oxidation number of Cr in Cr2O72– is



A)  –12    B)  –7    C)  –2    D)  +6    E)  +7


13.
The oxidation number of Cl in ClO3– is



A)  –1    B)  +7    C)  +5    D)  +3    E)  None of the above.


14.
The oxidation number of N in N2H4 is



A)  +4    B)  –4    C)  +2    D)  –2    E)  0


15.
In the following redox reaction



4NH3 + 3Ca(ClO)2  2N2 + 6H2O + 3CaCl2



which element is oxidized and which is reduced?


A)
H is oxidized and N is reduced
D)
Cl is oxidized and O is reduced


B)
N is oxidized and Cl is reduced
E)
Cl is oxidized and N is reduced


C)
N is oxidized and O is reduced




16.
In the following chemical reaction the oxidizing agent is



5S + 6KNO3 + 2CaCO3  3K2SO4 + 2CaSO4 + CO2 + 3N2


A)  S    B)  N2    C)  KNO3    D)  CaSO4    E)  CaCO3

17.
Identify the oxidizing agent in the following chemical reaction.



2MnO4– + 5H2SO3  2Mn2+ + 5SO42– + 4H+ + 3H2O



A)  MnO4–    B)  H2SO3    C)  Mn2+    D)  SO42–    E)  H+

18.
Identify the reducing agent in the following chemical reaction.



Cd + NiO2 + 2H2O  Cd(OH)2 + Ni(OH)2


A)  Cd    B)  NiO2    C)  H2O    D)  Cd(OH)2    E)  Ni(OH)2

19.
What element is oxidized in the following chemical reaction?



3Cu + 8HNO3  3Cu(NO3)2 + 2NO + 4H2O



A)  Cu    B)  H    C)  N    D)  O    E)  H2O


20.
What element is oxidized in the following chemical reaction?



NiO2 + Cd + 2H2O  Ni(OH)2 + Cd(OH)2


A)  Ni    B)  Cd    C)  O    D)  H    E)  This is not a redox reaction.


21.
What element is oxidized in the following chemical reaction?



H2SO4 + Cd(OH)2  2H2O + CdSO4


A)  H    B)  S    C)  O    D)  Cd    E)  this is not a redox reaction


22.
What element is reduced in the following chemical reaction?



Cu + 2H2SO4  CuSO4 + SO2 + 2H2O



A)  Cu    B)  H    C)  S    D)  O    E)  H2O


23.
Identify the elements that are oxidized and reduced in the following reaction.



KClO3(aq) + 6HBr(aq)  KCl(aq) + 3Br2(l) + 3H2O(l)


A)
Br is oxidized and Cl is reduced
D)
O is oxidized and Cl is reduced


B)
Cl is oxidized and H is reduced
E)
Cl is oxidized and Br is reduced


C)
H is oxidized and O is reduced




24.
Which of the following represents a halogen displacement reaction?


A)
2KBr(aq) + Cl2(g)  2KCl(aq) + Br2(l)


B)
2Na(s) + 2H2O(l)  2NaOH(aq) + H2(g)


C)
CaBr2(aq) + H2SO4(aq)  CaSO4(s) + 2HBr(g)


D)
2KNO3(s)  2KNO2(s) + O2(g)


E)
2LiOH(aq) + H2SO4(aq)  Li2SO4(aq) + 2H2O(l)


25.
Which of the following represents an acid-base neutralization reaction?


A)
2Al(s) + 3H2SO4(aq)  Al2(SO4)3(aq) + 3H2(g)


B)
SO2(g) + H2O(l)  H2SO3(g)


C)
LiOH(aq) + HNO3(aq)  LiNO3(aq) + H2O(l)


D)
2KBr(aq) + Cl2(g)  2KCl(aq) + Br2(l)


E)
CaBr2(aq) + H2SO4(aq)  CaSO4(s) + 2HBr(g)


26.
Which of the following represents a hydrogen displacement reaction?


A)
2C2H6(g) + 7O2(g)  4CO2(g) + 6H2O(l)


B)
2KBr(aq) + Cl2(g)  2KCl(aq) + Br2(l)


C)
N2(g) + 3H2(g)  2NH3(g)


D)
CaBr2(aq) + H2SO4(aq)  CaSO4(s) + 2HBr(g)


E)
2Al(s) + 3H2SO4(aq)  Al2(SO4)3(aq) + 3H2(g)


27.
Identify the following compound as an electrolyte or nonelectrolyte: NaOH.


28.
Identify the following compound as an electrolyte or nonelectrolyte: H2SO4.


29.
Identify the following compound as an electrolyte or nonelectrolyte: C12H22O11(sucrose).


30.
Identify the following compounds as a strong electrolytes, weak electrolytes, or nonelectrolytes: KNO3, KNO2, HNO3, HNO2,


31.
Write the net ionic equation for the following reaction. Aqueous iron(III) sulfate is added to aqueous sodium sulfide to produce solid iron(III) sulfide and aqueous sodium sulfate.


32.
Determine the oxidation number of each of the elements in Cs2Cr2O7?


33.
Identify the element being oxidized in the following reaction.



4Al + 3O2   2Al2O3

34.
Identify the reducing agent in the following reaction.



4Al + 3O2   2Al2O3

35.
Identify the element being oxidized in the following reaction.



2KBr + F2  Br2 + 2KF


36.
Identify the oxidizing agent in the following reaction.



2KBr + F2  Br2 + 2KF


37.
Identify the reducing agent in the following reaction.



2KBr + F2  Br2 + 2KF


38.
Determine the oxidation number of each of the elements BaNaPO4?


39.
Thorium metal is prepared by reacting thorium oxide with calcium.



ThO2 + 2Ca  Th + 2CaO



Which substance is reduced in this process?


40.
Batteries in our cars generate electricity by the following chemical reaction.



Pb + PbO2 + 2H2SO4  2PbSO4 + 2H2O



Which substance is reduced in this process?


41.
Batteries in our cars generate electricity by the following chemical reaction.



Pb + PbO2 + 2H2SO4  2PbSO4 + 2H2O



What is the oxidizing agent in this process?


42.
What is the molarity of a solution that contains 5.0 moles of solute in 2.00 liters of solution?


43.
What is the molar concentration of chloride ions in a solution prepared by mixing 100. mL of 2.0 M KCl with 50. mL of a 1.5 M CaCl2 solution?


44.
What volume of concentrated nitric acid (15.0 M) is required to make 100. mL of a 3.0 M nitric acid solution?


45.
During a titration the following data were collected. A 10. mL portion of an unknown monoprotic acid solution was titrated with 1.0 M NaOH; 40. mL of the base were required to neutralize the sample.  What is the molarity of the acid solution?


46.
During a titration the following data were collected. A 10. mL portion of an unknown monoprotic acid solution was titrated with 1.0 M NaOH; 40. mL of the base were required to neutralize the sample.  How many moles of acid are present in 2.0 liters of this unknown solution?


47.
If 145 grams of potassium nitrate were added to water to make 1,500 mL of solution, what would be the molarity of the resulting solution?


48.
During a titration the following data were collected. A 50.0 mL portion of an HCl solution was titrated with 0.500 M NaOH; 200. mL of the base was required to neutralize the sample. How many grams of HCl are present in 500. mL of this acid solution?


49.
Which substance is acting as a Brønsted acid in the following reaction?



HSO4– + NH4+  H2SO4 + NH3

50.
Identify the Brønsted acid in the following reaction.



NH3 + H2O  NH4+ + OH–

51.
Write balanced molecular and net ionic equations for the reaction that would occur between CaCl2(aq) and Na2CO3(aq). Be sure to include the correct states in your final equations. If no reaction is expected, write “no reaction.”


52.
Write balanced molecular and net ionic equations for the acid-base neutralization reaction between H3PO4(aq) and Ba(OH)2(aq). Be sure to include the correct states in your final equations. If no reaction is expected, write “no reaction.”


53.
Write balanced molecular and net ionic equations for the reaction that would occur between Al(s) and Co(NO3)2(aq). Be sure to include the correct states in your final equations. If no reaction is expected, write “no reaction.”


54.
Write balanced molecular and net ionic equations for the reaction that would occur between CuCl2(aq) and Pb(s). Be sure to include the correct states in your final equations. If no reaction is expected, write “no reaction.”


55.
Write a balanced molecular equation for the reaction that occurs when aqueous solutions of potassium iodide and lead(II) nitrate are combined.


56.
Sugar dissolves in water, therefore it is a strong electrolyte.


57.
The following reaction is an acid-base neutralization reaction.



H2SO4(aq) + CaBr2(aq)  CaSO4(s) + 2HBr(g)


58.
Hydrogen is oxidized in the following chemical reaction.



H2 + Cl2  2HCl


59.
The following equation is an example of a net ionic equation.



Na+(aq) + Br–(aq)  + Ag+(aq) + NO3–(aq)  AgBr(s) + Na+(aq) + NO3–(aq)


60.
A weak acid or a weak base ionizes completely.
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