Chemistry AP 






Number____        Period    3     4     5

Ch 3 Quiz Form Y

Score            /20 Pts
Show all work. Write your answer in correct sig figs and box your answer!!

1. The molecular formula of a hydrocarbon is to be determined by analyzing its combustion products.

(a) ( 4 pts) The hydrocarbon burns completely, producing 7.2 grams of water and 7.2 liters of CO2 at standard conditions. What is the empirical formula of the hydrocarbon?













Ans________

(b) ( 4 pts) Calculate the mass in grams of O2 required for the complete combustion of the sample of the hydrocarbon described in (a).












Ans________

2. When a hydrate of CuSO4 is heated until all the water is removed, it loses approximately 44.1% of its mass. The formula of the hydrate is


a) CuSO4*2H2O


b) CuSO4*3H2O


c) CuSO4*5H2O


d) CuSO4*7H2O


e) CuSO4*11H2O












Ans________

3. (2 pts each) Balance the following chemical reactions with the lowest value coefficients. 


a)  _H2SO4 + NaHCO3 -> Na2SO4 + CO2 + H2O


b) _C4H10 + _Cl2 + _O2 -> _CO2 + _CCl4 + _H2O

4.  Solve the following stoichiometric relationships

a. Zinc reacts with hydrochloric acid to produce zinc chloride and hydrogen gas.  How many milliters of 3.00M HCl are required to react with 12.35 g of zinc?












Ans________
b. Zinc metal reacts with chromium(III) nitrate in a single replacement reaction.  How many grams of zinc are required to react with 425 mL of 0.25M Cr(NO3)3?  First, write a balanced equation.












Ans________
5. ( 4pts) Aspirin is obtained via the following reaction:



C7H6O3 + C4H6O3  (  C9H8O4 + C2H4O2
What is the theoretical yield of aspirin (C9H8O4) when 2.00 g of salicylic acid (C7H6O3) is heated with 4.00 g of acetic anhydride (C4H6O3)?  If the actual yield of aspirin is 1.98 go, what is the percent yield of the reaction?

Answers:

1. a. Ans: C2H5
   b. Ans: 17 g O2 gas

2. D

3. a. H2SO4 + 2NaHCO3 -> Na2SO4 + 2CO2 + 2H2O
   b. C4H10 + 4Cl2 + 5O2 -> 2CO2 + 2CCl4 + 10H2O

4. a. Zn + 2HCl -> H2 + ZnCl2
      12.35 g Zn = 0.188 mol Zn; requires 0.188*2 = 0.376 mol HCl 
      0.376 mol HCl @ 3.00M = 0.125L HCl @ 3.00M = 125mL
   b. 3Zn + 2[Cr(NO3)3] -> 3[Zn(NO3)2] + 2Cr
      425mL = .425L @ 0.25M Cr(NO3)3 = 0.10625 mol Cr(NO3)3; requires (0.10625/2)*3 = 0.1594 mol Zn
      0.1594 mol Zn = 10.422 g Zn
5.  0.01448 mol Salicylic acid reacts with 0.039182 mol Acetic anhydride, to yeild 0.01448 mol aspirin = 2.61g aspirin. % yield is 1.98/2.61 = 75.9% yield

