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Chapter 4: Solution Stoichiometry (Calculator Required)
1) What volume of  0.308 M HCl is required to neutralize 25.0 mL of 0.186 M Ba(OH)2 (aq)?


A) 15.1 mL



D) 60.4 mL

B) 30.2 mL



E) 82.8 mL

C) 41.4 mL



2) The volume of distilled water that should be added to 15.0 mL of 5.65 M HCl (aq) in order to prepare a 2.30 M HCl (aq) solution is:

A) 6.11 mL



D) 36.8 mL

B) 18.4 mL



E) 51.8 mL

C) 21.8 mL



3) If a 1.3 L sample of an aqueous solution contains 0.24 mol of KCl and 0.17 mol of MgCl2, what is the minimum number of moles of AgNO3 that must be added to the solution in order to precipitate all of the Cl- as AgCl (s)?
A) 0.34 mol



D) 0.53 mol

B) 0.41 mol



E) 0.58 mol

C) 0.45 mol



4) AlCl3 (aq) + KOH (aq)              Al(OH)3 (s) + 3KCl (aq) 

When 0.30 moles of AlCl3 is mixed with 0.30 moles of KOH, which of the following identifies the maximum number of moles of products formed?
A) .30 mol KCl and .30 mol Al(OH)3

D) .30 mol KCl and .10 mol Al(OH)3


B) .30 mol KCl and .90 mol Al(OH)3

E) .10 mol KCl and .30 mol Al(OH)3


C) .90 mol KCl and .30 mol Al(OH)3



5) Ni (s) + Cl2 (g)              NiCl2 (s)
What is the oxidation number of the Ni in NiCl2, and which of the two reactants is the oxidizing agent?

A) +2; Cl2



D) +1; Cl2
B) +2; Ni



E) +1; Ni
C) 0; Ni



Open Response:

a) Write the balanced molecular equation for the reaction between aqueous silver nitrate and aqueous calcium chloride. [Do not dissociate ions or eliminate spectator ions] (4 pts) 

b) What is the identity of the precipitate? (1 pt)

c) 50 mL of 0.30 M silver nitrate is mixed with 20 mL of .45 M calcium chloride.
i. Which solution is the limiting reagent? Justify your answer. (3 pts)

ii. How many grams of the precipitate will form from this reaction? (1 pt)
Answers
1) What volume of  0.308 M HCl is required to neutralize 25.0 mL of 0.186 M Ba(OH)2 (aq)?


A) 15.1 mL



D) 60.4 mL

B) 30.2 mL



E) 82.8 mL

C) 41.4 mL



2) The volume of distilled water that should be added to 15.0 mL of 5.65 M HCl (aq) in order to prepare a 2.30 M HCl (aq) solution is:


A) 6.11 mL



D) 36.8 mL

B) 18.4 mL



E) 51.8 mL

C) 21.8 mL



3) If a 1.3 L sample of an aqueous solution contains 0.24 mol of KCl and 0.17 mol of MgCl2, what is the minimum number of moles of AgNO3 that must be added to the solution in order to precipitate all of the Cl- as AgCl (s)?

A) 0.34 mol



D) 0.53 mol

B) 0.41 mol



E) 0.58 mol

C) 0.45 mol



4) AlCl3 (aq) + 3KOH (aq)              Al(OH)3 (s) + 3KCl (aq) 

When 0.30 moles of AlCl3 is mixed with 0.30 moles of KOH, which of the following identifies the maximum number of moles of products formed?


A) .30 mol KCl and .30 mol Al(OH)3

D) .30 mol KCl and .10 mol Al(OH)3


B) .30 mol KCl and .90 mol Al(OH)3

E) .10 mol KCl and .30 mol Al(OH)3


C) .90 mol KCl and .30 mol Al(OH)3



5) Ni (s) + Cl2 (g)              NiCl2 (s)
What is the oxidation number of the Ni in NiCl2, and which of the two reactants is the oxidizing agent?


A) +2; Cl2



D) +1; Cl2
B) +2; Ni



E) +1; Ni
C) 0; Ni



Open Response:

a) Write the balanced molecular equation for the reaction between aqueous silver nitrate and aqueous calcium chloride. [Do not dissociate ions or eliminate spectator ions] (4 pts) 

b) What is the identity of the precipitate? (1 pt)

c) 50 mL of 0.30 M silver nitrate is mixed with 20 mL of .45 M calcium chloride.

i. Which solution is the limiting reagent? Justify your answer. (3 pts)

ii. How many grams of the precipitate will form from this reaction? Show your work that leads to your answer. (1 pt)

This problem is graded on a nine-point scale:

	a) 2AgNO3 + CaCl2          2 AgCl + Ca(NO3)2
	One point is earned for having BOTH of the correct reactants.

One point is earned for having AgCl as a product

One point is earned for having Ca(NO3)2 as a product.

One point is earned for a balanced equation.


	b) AgCl or “silver chloride”
	One point is earned for the correct answer

	ci) AgNO3 or “silver nitrate” is the limiting reagent. 

Using M = mol/L , there are .015 mol AgNO3 and .009 mol CaCl2
A sample justification: 
If all of the AgNO3 can react, it would create .015 mol (or 2.1 grams) of AgCl, but if all of the CaCl2 can react, it would create .018 mol (or 2.6 grams) of AgCl. Thus, AgNO3 limits the reaction because it can create less product.

	One point is earned for naming AgNO3 or “silver nitrate” as the limiting reagent.
One point is earned for determining the number of moles of each reactant.
One point is earned for a valid justification.

	2.1 grams of AgCl are formed.
	One point is earned for some work shown , leading to the correct answer.



