College Chemistry I

Chapter 4 Homework

	1. 
	Which of the following is most soluble in water? 


	A.  
	benzene, C6H6


	B.  
	potassium nitrate, KNO3


	C.  
	carbon tetrachloride, CCl4


	D.  
	hexane, C6H14


	E.  
	ethane, C2H4


	2. 
	Which of the following will be least soluble in water? 


	A.  
	potassium sulfate, K2SO4


	B.  
	ammonium nitrate, NH4NO3


	C.  
	chloromethane, CH3Cl


	D.  
	calcium chloride, CaCl2


	E.  
	ethanol, C2H6O


	3. 
	Which of the following solutions will be the poorest conductor of electrical current? 


	A.  
	sucrose, C12H22O11(aq)


	B.  
	sodium chloride, NaCl(aq)


	C.  
	potassium nitrate, KNO3(aq)


	D.  
	lithium hydroxide, LiOH(aq)


	E.  
	sulfuric acid, H2SO4(aq)


	4. 
	Which of the following solutions will be the best conductor of electrical current? 


	A.  
	methyl alcohol, CH3OH(aq)


	B.  
	glucose, C6H12O6(aq)


	C.  
	potassium chloride, KCl(aq)


	D.  
	bromine, Br2(aq)


	E.  
	ethylene glycol, C2H6O2(aq)


	5. 
	1.0 M aqueous solutions of the following substances are prepared. Which one would you expect to have the lowest electrical conductivity? 


	A.  
	NaOH


	B.  
	CH3CH2OH (ethanol)


	C.  
	KBr


	D.  
	CH3COOH (acetic acid)


	E.  
	HClO4


	6. 
	Which one of the following substances, when dissolved in water at equal molar concentrations, will give the solution with the lowest electrical conductivity? 


	A.  
	CaCl2


	B.  
	HNO3


	C.  
	NH3


	D.  
	C6H12O6 (glucose)


	E.  
	CO2


	7. 
	Which of the following is a weak acid? 


	A.  
	H2SO4


	B.  
	HNO3


	C.  
	HF


	D.  
	HBr


	E.  
	HCl


	8. 
	Which of the following is a strong acid? 


	A.  
	H3PO4


	B.  
	HNO3


	C.  
	HF


	D.  
	CH3COOH


	E.  
	H2O


	9. 
	Which of the following is a strong base? 


	A.  
	NH3


	B.  
	Ca(OH)2


	C.  
	Al(OH)3


	D.  
	B(OH)3


	E.  
	CH3OH


	10. 
	Which of the following is a weak base? 


	A.  
	NH3


	B.  
	Ca(OH)2


	C.  
	Ba(OH)2


	D.  
	NaOH


	E.  
	CH3COOH


11. For each of the following substances, check all that apply.

	
	Soluble salt
	Insoluble salt
	Strong acid
	Weak acid
	Strong base
	Weak base
	Strong electrolyte
	Weak electrolyte
	Non-electrolyte

	Cr(NO3)3
	
	
	
	
	
	
	
	
	

	Ca(OH)2
	
	
	
	
	
	
	
	
	

	CH3NH2
	
	
	
	
	
	
	
	
	

	C6H6
	
	
	
	
	
	
	
	
	

	HClO4
	
	
	
	
	
	
	
	
	

	CdCO3
	
	
	
	
	
	
	
	
	

	H2C2O4
	
	
	
	
	
	
	
	
	


	12. 
	In the following reaction, what ions, if any, are spectator ions?

Pb(NO3)2(aq) + 2NaCl(aq) → PbCl2(s) + 2NaNO3(aq) 


	13. 
	What is the precipitate that forms when the following reactants are mixed.

Na2CO3(aq) + BaCl2(aq) → 


	14. 
	What is the precipitate that forms when the following reactants are mixed.

Mg(CH3COO)2(aq) + LiOH(aq) → 


	15. 
	Write the balanced chemical equation, complete ionic equation and net ionic equation for the reaction of aqueous ammonium sulfide reacts with aqueous copper(II) nitrate. 


	16. 
	Write the balanced chemical equation, complete ionic equation and net ionic equation for the reaction of aqueous lead(II) nitrate reacts with aqueous sodium sulfate. 


	17. 
	Select the correct name and chemical formula for the precipitate that forms when the following reactants are mixed.

CuCl2(aq) + Na2CO3(aq) → 


	A.  
	copper(I) carbonate, Cu2CO3


	B.  
	copper(II) carbonate, Cu2CO3


	C.  
	copper(I) carbonate, CuCO3


	D.  
	copper(II) carbonate, CuCO3


	E.  
	sodium chloride, NaCl


	18. 
	Select the correct name and chemical formula for the precipitate that forms when the following reactants are mixed.

CoSO4(aq) + (NH4)3PO4(aq) → 


	A.  
	cobalt(II) phosphate, Co3(PO4)2


	B.  
	cobalt(III) phosphate, Co3(PO4)2


	C.  
	cobalt(II) phosphate, CoPO4


	D.  
	cobalt(III) phosphate, CoPO4


	E.  
	ammonium sulfate, (NH4)2SO4


	19. 
	Select the net ionic equation for the reaction between sodium chloride and mercury(I) nitrate.

2NaCl(aq) + Hg2(NO3)2(aq) → NaNO3(aq) + Hg2Cl2(s) 


	A.  
	Na+(aq) + NO3-(aq) → NaNO3(aq)


	B.  
	Hg22+(aq) + 2Cl-(aq) → Hg2Cl2(s)


	C.  
	NaCl(aq) → Na+(aq) + Cl-(aq)


	D.  
	Hg2(NO3)2(aq) → Hg22+(aq) + 2NO3-(aq)


	E.  
	Hg22+(aq) → Hg2(s)


20. (1) Write the balanced chemical equation for the reaction between calcium hydroxide, Ca(OH)2, and chromium (III) acetate, Cr(C2H3O2)3, in the presence of water.  (include states of matter) (2) Write the complete ionic and (3) net ionic equation for the reaction. 
21. (1) Write the balanced chemical equation for the reaction between sodium hydroxide, NaOH, and lead (II) nitrate, Pb(NO3)2, in the presence of water.  (include states of matter). (2) Write a complete ionic and (3) net ionic equation for this reaction.
22. Write the chemical reaction, complete ionic equation, and net ionic equation for the reaction of aluminum nitrate with sodium hydroxide. 

23. Write the chemical reaction, complete ionic equation, and net ionic equation for the reaction of iron (II) acetate with sodium oxide . 

	24. 
	Identify all the spectator ions in the following reaction.

2KMnO4(aq) + 10FeSO4(aq) + 8H2SO4(aq) →
K2SO4(aq) + 2MnSO4(aq) + 5Fe2(SO4)3(aq) + 8H2O(l) 


	A.  
	only K+


	B.  
	only SO42-


	C.  
	only K+ and SO42-


	D.  
	only K+, SO42- and Fe2+


	E.  
	only K+, SO42-, Fe2+ and Mn2+


25. Write the complete ionic and net ionic equation for the following acid/base neutralization reaction.

 H3PO4 (aq)   +  3 KOH (aq)  →  3 H2O (l)   +  K3PO4 (aq)

26. Write the complete ionic and net ionic equation for the following acid/base neutralization reaction.

2HCN (aq)   +   Ba(OH)2 (aq)  →  2H2O (l)   +  Ba(CN)2 (aq)

	27. 
	Select the correct set of products for the following reaction.

Ba(OH)2(aq) + HNO3(aq) → 


	A.  
	BaN2(s) + H2O(l)


	B.  
	Ba(NO3)2(aq) + H2O(l)


	C.  
	Ba(s) + H2(g) + NO2(g)


	D.  
	Ba2O(s) + NO2(g) + H2O(l)


	E.  
	No reaction occurs


	28. 
	Select the net ionic equation for the reaction between lithium hydroxide and hydrobromic acid.

LiOH(aq) + HBr(aq) → H2O(l) + LiBr(aq) 


	A.  
	LiOH(aq) → Li+(aq) + OH-(aq)


	B.  
	HBr(aq) → H+(aq) + Br-(aq)


	C.  
	H+(aq) + OH-(aq) → H2O(l)


	D.  
	Li+(aq) + Br-(aq) → LiBr(aq)


	E.  
	Li+(aq) + OH-(aq)+ H+(aq) + Br-(aq) → H2O(l) + LiBr(aq)


	29. 
	Predict the product(s) for the following reaction.

H2SO4(aq) + KOH(aq) → 


	A.  
	K2SO4(aq) + H2O(l)


	B.  
	K2S(aq) + H2O(l)


	C.  
	K(s) + H2(g) + SO3(g)


	D.  
	KSO4(aq) + H2O(l)


	E.  
	No reaction occurs.


	30. 
	Calculate the oxidation number of the chlorine in perchloric acid, HClO4, a strong oxidizing agent. 


	A.  
	-1


	B.  
	+4


	C.  
	+5


	D.  
	+7


	E.  
	none of these is the correct oxidation number


	31. 
	Calculate the oxidation number of sulfur in sodium metabisulfite, Na2S2O5. 


	A.  
	-2


	B.  
	+2


	C.  
	+4


	D.  
	+5


	E.  
	none of these is the correct oxidation number


	32. 
	Sodium tripolyphosphate is used in detergents to make them effective in hard water. Calculate the oxidation number of phosphorus in Na5P3O10. 


	A.  
	+3


	B.  
	+5


	C.  
	+10


	D.  
	+15


	E.  
	none of these is the correct oxidation number


	33. 
	Calculate the oxidation number of iodine in I2. 


	A.  
	-1


	B.  
	0


	C.  
	+1


	D.  
	+7


	E.  
	none of these is the correct oxidation number


	34. 
	The oxidation numbers of P, S and Cl in H2PO2-, H2S and KClO4 are, respectively 


	A.  
	-1, -1, +3


	B.  
	+1, -2, +7


	C.  
	+1, +2, +7


	D.  
	-1, -2, +7


	E.  
	-1, -2, +3


	35. 
	Identify the oxidizing agent in the following redox reaction.

Hg2+(aq) + Cu(s) → Cu2+(aq) + Hg(l) 


	A.  
	Hg2+(aq)


	B.  
	Cu(s)


	C.  
	Cu2+(aq)


	D.  
	Hg(l)


	E.  
	Hg2+(aq) and Cu2+(aq)


	36. 
	Sodium thiosulfate, Na2S2O3, is used as a "fixer" in black and white photography. Identify the reducing agent in the reaction of thiosulfate with iodine.

2S2O32-(aq) + I2(aq) → S4O62-(aq) + 2I-(aq) 


	A.  
	I2(aq)


	B.  
	I-(aq)


	C.  
	S2O32-(aq)


	D.  
	S4O62-(aq)


	E.  
	S2O32-(aq) and I-(aq)


	37. 
	Which one of the following is not a redox reaction? 


	A.  
	2H2(g) + O2(g) → 2H2O(l)


	B.  
	Zn(s) + H2SO4(aq) → ZnSO4(aq) + H2(g)


	C.  
	H2O(l) + NH3(g) → NH4+(aq) + OH-(aq)


	D.  
	6FeSO4(aq) + K2Cr2O7(aq) + 7H2SO4(aq) →
              Cr2(SO4)3(aq) + 3Fe2(SO4)3(aq) + K2SO4(aq) + 7H2O(l)


	E.  
	Cl2(g) + 2KBr(aq) → Br2(l) + 2KCl(aq)


	38. 
	Which one of the following is not a redox reaction? 


	A.  
	2H2O2(aq) → 2H2O(l) + O2(g)


	B.  
	N2(g) + 3H2(g) → 2NH3(g)


	C.  
	BaCl2(aq) + K2CrO4(aq) → BaCrO4(aq) + 2KCl(aq)


	D.  
	2Al(s) + Fe2O3(s) → Al2O3(s) + 2Fe(s)


	E.  
	2H2O(g) → 2H2(g) + O2(g)


	39. 
	Which one of the following is a redox reaction? 


	A.  
	2Na(g) + Cl2(g) → 2NaCl(s)


	B.  
	Ba2+(aq) + SO42-(aq) → BaSO4(s)


	C.  
	K2Cr2O7(aq) + 2KOH(aq) → 2K2CrO4(aq) + H2O(l)


	D.  
	Na2CO3(s) + 2HCl(aq) → 2NaCl(aq) + CO2(g) + H2O(l)


	E.  
	H2O(l) → H+(aq) + OH-(aq)


	40. 
	Which one of the following is not a redox reaction? 


	A.  
	2Na(s) + 2H2O(l) → 2NaOH(aq) + H2(g)


	B.  
	H2(g) + Cl2(g) → 2HCl(g)


	C.  
	2H2O2(aq) → 2H2O(l) + O2(g)


	D.  
	Fe2O3(s) + 3H2SO4(aq) → Fe2(SO4)3(aq) + 3H2O(l)


	E.  
	2KMnO4(aq) + 10FeSO4(aq) + 8H2SO4(aq) →
K2SO4(aq) + 2MnSO4(aq) + 5Fe2(SO4)3(aq) + 8H2O(l)


	41. 
	Which one of the following is not a redox reaction? 


	A.  
	Al(OH)4-(aq) + 4H+(aq) → Al3+(aq) + 4H2O(l)


	B.  
	C6H12O6(s) + 6O2(g) → 6CO2(g) + 6H2O(l)


	C.  
	Na6FeCl8(s) + 2Na(l) → 8NaCl(s) + Fe(s)


	D.  
	2H2O2(aq) → 2H2O(l) + O2(g)


	E.  
	CO2(g) + H2(g) → CO(g) + H2O(g)


	42. 
	Consider the following balanced redox reaction

Mn2+(aq) + S2O82-(aq) + 2H2O(l) → MnO2(s) + 4H+(aq) + 2SO42-(aq)

Which of the following statements is true? 


	A.  
	Mn2+(aq) is the oxidizing agent and is reduced.


	B.  
	Mn2+(aq) is the oxidizing agent and is oxidized.


	C.  
	Mn2+(aq) is the reducing agent and is oxidized.


	D.  
	Mn2+(aq) is the reducing agent and is reduced.


	E.  
	Manganese does not change its oxidation number in this reaction.


	43. 
	Consider the following balanced redox reaction

3CuO(s) + 2NH3(aq) → N2(g) + 3H2O(l) + 3Cu(s)

Which of the following statements is true? 


	A.  
	CuO(s) is the oxidizing agent and copper is reduced.


	B.  
	CuO(s) is the oxidizing agent and copper is oxidized.


	C.  
	CuO(s) is the reducing agent and copper is oxidized.


	D.  
	CuO(s) is the reducing agent and copper is reduced.


	E.  
	CuO(s) is the oxidizing agent and N2(g) is the reducing agent.


44. Answer the following questions using the reaction:

MnO2(s) + 4 HCl(aq) → MnCl2(aq) + Cl2(aq) + 2 H2O([image: image1.png]


)

a. Is this a redox reaction? ________________

b. What is the oxidation # of Mn in MnO2?  ________________

c. What is the oxidation # of O in MnO2?  ________________

d. What is the oxidation # of Cl in HCl? ________________

e. What is the oxidation # of Mn in MnCl2? ________________

f. What is the oxidation # of Cl in MnCl2? ________________

g. What is the oxidation # of Cl in Cl2? ________________

h. What is the oxidation # of H in H2O? ________________

i. What element is oxidized? ________________

j. What element is reduced? ________________

k. What is the oxidizing reactant? ________________
l. What is the reducing reactant? ________________
45. Answer the following questions using the reaction:

As2O3 (s)  +  HNO3 (aq)    H3AsO4 (aq)  +  NO (g)

m. What is the oxidation # of As in As2O3?  
________________

n. What is the oxidation # of O in As2O3?  
________________

o. What is the oxidation # of N in HNO3? 
________________

p. What is the oxidation # of H in HNO3? 
________________

q. What is the oxidation # of As in H3AsO4?
________________

r. What is the oxidation # of O in H3AsO4? 
________________

s. What is the oxidation # of N in NO?

________________

t. What is the oxidation # of O in NO?

________________

u. Is this a redox reaction? 


________________

v. What element is oxidized? 


________________

w. What element is reduced? 


________________

x. What is the oxidizing reactant? 

________________
y. What is the reducing reactant? 

________________

	46. 
	Select the classification for the following reaction.

2Na(s) + 2H2O(l) → 2NaOH(aq) + H2(g) 


	A.  
	precipitation


	B.  
	acid-base


	C.  
	redox


	D.  
	combination


	E.  
	none of these choices is correct


	47. 
	Select the classification for the following reaction.

Fe2+(aq) + 2OH-(aq) → Fe(OH)2(s) 


	A.  
	precipitation


	B.  
	acid-base


	C.  
	redox


	D.  
	decomposition


	E.  
	none of these choices is correct


	48. 
	Select the classification for the following reaction.

NH3(aq) + HNO3(aq) → NH4NO3(aq) 


	A.  
	precipitation


	B.  
	acid-base


	C.  
	redox


	D.  
	decomposition


	E.  
	none of these choices is correct


	49. 
	Select the classification for the following reaction.

KOH(aq) + HCl(aq) → KCl(aq) + H2O(l) 


	A.  
	precipitation


	B.  
	acid-base


	C.  
	redox


	D.  
	combination


	E.  
	none of these choices is correct


	50. 
	Select the classification for the following reaction.

Fe(s) + 2Fe3+(aq) → 3Fe2+(aq) 


	A.  
	precipitation


	B.  
	acid-base


	C.  
	redox


	D.  
	decomposition


	E.  
	none of these choices is correct


	51. 
	Select the classification for the following reaction.

BaCl2(aq) + K2SO4(aq) → BaSO4(s) + 2KCl(aq) 


	A.  
	precipitation


	B.  
	acid-base


	C.  
	redox


	D.  
	decomposition


	E.  
	none of these choices is correct


