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AP CHEMISTRY: STOICHIOMETRY EXAM [PRACTICE]
Exam Info….The actual exam will have 10 multiple choice questions [20 points total], 3 writing reaction questions [15 points total], and 3 short answer questions [25 points total]. The entire test will be a total of 60 points.
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Answer the following questions about a pure compound that contains only carbon, hydrogen, and oxygen.

(@) AD7349 ¢ sample of the compound bums in O,(e) to produce 19061 g of CO,(g) and
03370 g of HO(s).
) Caleulate the individual masses of C. H, and O in the 0.7549 g sampl.
i) Determine the empirical formala for the compound.
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Answer the following questions that relate to chemical reactions.

(a) Tron(I]) oxide can be reduced with carbon monoxide according to the following equation.
Fe,04(s) + 3C0(g) — 2Fe(s) + 3CO,(g)
A 162 L sample of CO(g) at 1.50 atm and 200.°C is combined with 15.39 g of Fe,Os(s).

(i) How many moles of CO(g) are available for the reaction?
(ii) What s the limiting reactant for the reaction? Justify your answer with calculations.

(iii) How many moles of Fe(s) are formed in the reaction?

(b) In areaction vessel, 0.600 mol of Ba(NO5)y(s) and 0.300 mol of HiPOy(ag) are combined with deionized
water to a final volume of 2.00 L. The reaction represented below occurs.

3Ba(NOy)y(ag) + 2 H;PO,(ag) — Bay(PO,),(s) + 6 HNO(ag)
(i) Calculate the mass of Bay(PO,),(s) formed.
(ii) Caleulate the pH of the resulting solution.

(ili) What is the concentration, in mol L', of the nitrate ion, NO5~(ag), after the reaction reaches
completion?
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2Al(s) + 2KOH(ag) + 4 HySO4(aq) + 22 H,0() — 2KAI(SO,),12H,0(s) + 3 Hy(g)

In an experiment, a student synthesizes alum, KAI(SO,),+12H,0(s), by reacting aluminum metal with potassium
hydroxide and sulfuric acid, as represented in the balanced equation above.

(a) In order to synthesize alum, the student must prepare a 5.0 M solution of sulfuric acid. Describe the
procedure for preparing 50.0 mL of 5.0 M H,SO, using any of the chemicals and equipment listed below.
Indicate specific amounts and equipment where appropriate.

10.0 M H,50, 50.0 mL volumetric flask
Distilled water 50.0 mL buret
100 mL graduated cylinder  25.0 mL pipet
100 mL beaker 50 mL beaker

(b) Calculate the minimum volume of 5.0 M H,SO, that the student must use to react completely with
2.7 g of aluminum metal.

(¢) As the reaction solution cools, alum crystals precipitate. The student filters the mixture and dries the
erystals, then measures their mass.

(i) Tf the student weighs the crystals before they are completely dry, would the calculated percent yield be
greater than, less than, or equal to the actual percent yield? Explain.

(ii) Cooling the reaction solution in an ice bath improves the percent yield obtained. Explain.

(d) The student heats crystals of pure alum, KAI(SO,),+12H,0(s), in an open crucible to a constant mass. The
mass of the sample after heating is less than the mass before heating. Explain.
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