Unit 5b Test  Review Sheet

Short Answer

	1.	If a total of 13.5 mol of NaHCOfile_0.wmf

 and 4.5 mol of Cfile_1.wmf

Hfile_2.wmf

Ofile_3.wmf

 react, how many moles of COfile_4.wmf

 and Nafile_5.wmf

Cfile_6.wmf

Hfile_7.wmf

Ofile_8.wmf

 will be produced?
3NaHCOfile_9.wmf

(aq) + Cfile_10.wmf

Hfile_11.wmf

Ofile_12.wmf

(aq) file_13.wmf

 3COfile_14.wmf

(g) + 3Hfile_15.wmf

O(s) +Nafile_16.wmf

Cfile_17.wmf

Hfile_18.wmf

Ofile_19.wmf

(aq)

	2.	If 8.00 mol of NHfile_20.wmf

reacted with 14.0 mol of Ofile_21.wmf

, how many moles of Hfile_22.wmf

O will be produced?
4NHfile_23.wmf

(g) + 7Ofile_24.wmf

(g) file_25.wmf

 4NOfile_26.wmf

 + 6Hfile_27.wmf

O(g)

	3.	If 8.6 L of Hfile_28.wmf

 reacted with 4.3 L of Ofile_29.wmf

at STP, what is the volume of the gaseous water collected (assuming that none of it condenses)?
2Hfile_30.wmf

(g) + Ofile_31.wmf

(g) file_32.wmf

 2Hfile_33.wmf

O(g)

	4.	What is the mole ratio of D to A in the generic chemical reaction?
2A + B file_34.wmf

 C + 3D

	5.	Assuming STP and a stoichiometric amount of NHfile_35.wmf

 and NO in an expandable container originally at 15 L, what is the final volume if the reaction goes to completion?
4NHfile_36.wmf

(g) + 6NO(g) file_37.wmf

 5Nfile_38.wmf

(g) + 6Hfile_39.wmf

O(g)

	6.	How many grams of CO are needed to react with an excess of Fefile_40.wmf

Ofile_41.wmf

 to produce 209.7 g Fe? 
Fefile_42.wmf

Ofile_43.wmf

(s) + 3CO(g) file_44.wmf

3COfile_45.wmf

(g) + 2Fe(s)

	7.	How many liters of Ofile_46.wmf

 are needed to react completely with 45.0 L of Hfile_47.wmf

S at STP? 
2Hfile_48.wmf

S(g) + 3Ofile_49.wmf

(g) file_50.wmf

 2SOfile_51.wmf

(g) + 2Hfile_52.wmf

O(g)

	8.	If 5.0 g of Hfile_53.wmf

 are reacted with excess CO, how many grams of CHfile_54.wmf

OH are produced, based on a yield of 86%?
CO(g) + 2Hfile_55.wmf

(g) file_56.wmf

 CHfile_57.wmf

OH(l)

	9.	For the reaction 2Na(s) + Clfile_58.wmf

(g) file_59.wmf

 2NaCl(s), how many grams of NaCl could be produced from 103.0 g of Na and 13.0 L of Clfile_60.wmf

 (at STP)?

	10.	Solid sodium reacts violently with water, producing heat, hydrogen gas, and sodium hydroxide. How many molecules of hydrogen gas are formed when 48.7 g of sodium are added to water? 
2Na + 2Hfile_61.wmf

O file_62.wmf

 2NaOH + Hfile_63.wmf



	11.	The decomposition of potassium chlorate yields oxygen gas. If the yield is 95%, how many grams of KClOfile_64.wmf

 are needed to produce 10.0 L of Ofile_65.wmf

?
2KClOfile_66.wmf

(s) file_67.wmf

 2KCl(s) + 3Ofile_68.wmf

(g)

	12.	Consider the following reaction:

2Hfile_69.wmf

S(g) + 3Ofile_70.wmf

(g) file_71.wmf

 2SOfile_72.wmf

(g) + 2Hfile_73.wmf

O(g)

If Ofile_74.wmf

 was the excess reagent, 8.3 mol of Hfile_75.wmf

S were consumed, and 137.1 g of water were collected after the reaction has gone to completion, what is the percent yield of the reaction? Problem

	1.	Titanium dioxide (TiO2) is an industrial chemical used as a white pigment in paint. The conversion of volatile TiCl4 to TiO2 occurs according to the reaction, file_76.wmf

. If 15.70 g of TiCl4 reacts in excess oxygen to form 10.40 g Cl2, what is the percent yield of the reaction?

	2.	Phosphorus pentachloride is formed when 17.2 g of chlorine gas react with 23.2 g of solid phosphorus (P2). Determine the reactant that is in excess.

	3.	In a reaction, 82.00 g of sodium reacts with 74.00 g of ferric oxide to form sodium oxide and iron metal. Calculate the mass of solid iron produced.

	4.	In a reaction, 10.76 g of CaCO3, 10.51 g of HCl, and excess water produced 10.26 g of CaCl2file_77.wmf

6H2O. Calculate the theoretical yield of calcium chloride hexahydrate.

	5.	What is the percent yield for a reaction if the theoretical yield of C6H12 is 21 g and the actual yield recovered is only 3.8 g? Essay

	1.	Aluminum metal is burned in oxygen gas.
a. Write the balanced equation for this reaction.
b. If 5.433 g of aluminum is burned with 8.834 g of oxygen gas, what is the limiting reagent? 
c. What mass of product can be made?

	2.	You have 83.6 grams of H2 and 257 grams of N2 which combine according to the following equation:

N2 + 3H2 ® 2NH3

Which reactant is the limiting reagent? Explain how you can tell.

	3.	8.344 grams of sodium hydroxide is reacted with 14.290 grams of magnesium nitrate, according to the reaction NaOH + Mg(NO3)2 ® NaNO3 + Mg(OH)2.
a) Write the balanced chemical equation for this reaction.
b) Identify the limiting reagent.
c) Determine the theoretical yield of magnesium hydroxide.

	4.	In the equation for the combustion of butane, show that the law of conservation of mass is observed. Interpret the equation for the combustion of butane in terms of:
a.	Representative particles
b.	Moles
c.	Mass

	5.	A 45.00-g sample of silver nitrate is mixed with 55.00 g of hydrochloric acid to form a white precipitate of silver chloride. After the solution is filtered and dried, a white precipitate of mass 33.50 g is collected.
a.	Determine the limiting reactant.
b.	Determine the theoretical yield of silver chloride.
c.	Determine the percent yield of silver chloride.

PROBLEM SOLVING

Use the skills you have developed in this chapter to solve each problem.

	6.	When potassium chlorate, KClO3, is heated, it decomposes to produce potassium chloride and oxygen gas. How many grams of oxygen gas will be produced when 2.50 moles of potassium chlorate is decomposed? (atomic masses: O = 16.0; Cl = 35.5; K = 39.1)

	7.	Aluminum reacts with a solution of copper(II) chloride to produce copper metal and aluminum chloride, AlCl3. How many moles of copper are produced when 4.30 grams of aluminum reacts? (atomic masses: Al = 27.0; Cl = 35.5; Cu = 63.5)

	8.	When methane gas, CH4, burns completely in oxygen, the products of the reaction are carbon dioxide and water. What mass of oxygen must react in order for 4.25 grams of carbon dioxide to be produced? (atomic masses: H = 1.0; C = 12.0; O = 16.0)

	9.	Nitrogen gas reacts with hydrogen gas to produce ammonia, NH3. What mass of ammonia is produced when 6.50 grams of nitrogen reacts with hydrogen? (atomic masses: H = 1.0; N = 14.0)

	10.	Iodine reacts with concentrated nitric acid according to the following equation.
10 HNO3    +     I2     ®     2 HIO3     +    10 NO2    +    4 H2O
What mass of HIO3 is produced when 15.0 grams of iodine reacts with nitric acid? (atomic masses: H = 1.0; N = 14.0; O = 16.0; I = 126.9)

	11.	Magnesium nitride, Mg3N2, according to the following equation, reacts with water to produce magnesium hydroxide and ammonia, NH3:
Mg3N2 + 6 H2O ® 3 Mg(OH)2 + 2 NH3.
What volume of ammonia at STP will be produced when 3.00 grams of magnesium nitride reacts with water? (atomic masses: H = 1.0; N = 14.0; O = 16.0; Mg = 24.3)

	12.	Copper metal reacts with a solution of silver nitrate, AgNO3, to produce copper(II) nitrate and silver metal. In carrying out this reaction, a piece of copper wire was immersed in a solution of silver nitrate until the reaction stopped. The original mass of the wire was 3.17 grams. After the reaction stopped, the mass of the wire was 2.04 grams. What mass of silver metal was produced?

	13.	At STP, a 1.0-L sample of a gas has a mass of 2.81 grams. What is the molecular mass of this gas?

	14.	Hydrogen gas reacts with chlorine gas to form hydrogen chloride gas, HCl. What volume of hydrogen chloride at STP will be produced when 0.300 mole of chlorine reacts with hydrogen?

	15.	Iron(II) sulfide, FeS, reacts with hydrochloric acid, HCl, to produce hydrogen sulfide gas, H2S, and a solution of iron(II) chloride, FeCl2. How many moles of hydrochloric acid must react with FeS in order to produce 2.50 L of hydrogen sulfide at STP?

	16.	When propane, C3H8, reacts completely with oxygen, carbon dioxide and water are produced. How many milliliters of carbon dioxide will be produced if 200mL of oxygen reacts with propane? The volumes of both gases are at STP.

	17.	Aluminum metal reacts with dilute hydrochloric acid, HCl, to form hydrogen gas and a solution of aluminum chloride, AlCl3. What volume of hydrogen at STP will be produced when 35.0 grams of aluminum reacts with HCl?

	18.	When Pb(NO3)2 (aq) is mixed with NaCl (aq), a precipitate of PbCl2 (s) is formed. A solution containing 8.00 grams of Pb(NO3)2  is mixed with a solution containing 2.25 grams of NaCl. What is the maximum amount of PbCl2 (s) that will form from this reaction?

	19.	At STP, a sample of 35 mL of oxygen is mixed with 20 mL of hydrogen and the mixture ignited. What is the volume, at STP, of any unreacted gas that remains?

	20.	Methane burns in oxygen according to the following equation.
CH4 (g)     +     2 O2 (g)     ®     CO2  (g)      +     2 H2O (g)
A mixture containing 24.0 g CH4 and 128 g O2 is ignited.  How much CO2 is produced?

	21.	What is the limiting reagent when 150.0 g of nitrogen react with 32.1 g of hydrogen?
Nfile_78.wmf

(g) + 3Hfile_79.wmf

(g) file_80.wmf

 2NHfile_81.wmf

(g)

	22.	A 500-g sample of Alfile_82.wmf

(SOfile_83.wmf

)file_84.wmf

 is reacted with 450 g of Ca(OH)file_85.wmf

. A total of 596 g of CaSOfile_86.wmf

 is produced. What is the limiting reagent in this reaction, and how many moles of excess reagent are unreacted? 
Alfile_87.wmf

(SOfile_88.wmf

)file_89.wmf

(aq) + 3Ca(OH)file_90.wmf

(aq) file_91.wmf

 2Al(OH)file_92.wmf

(s) + 3CaSOfile_93.wmf

(s)
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SHORT ANSWER

	1.	ANS:	
13.5 mol of COfile_94.wmf

; 4.5 mol of Nafile_95.wmf

Cfile_96.wmf

Hfile_97.wmf

Ofile_98.wmf



PTS:	1

	2.	ANS:	
12.0 mol of Hfile_99.wmf

O

PTS:	1

	3.	ANS:	
8.6 L Hfile_100.wmf

/ (22.4 L/1 mol) file_101.wmf

 2 mol Hfile_102.wmf

O/2 mol Hfile_103.wmf

file_104.wmf

 22.4 L/ 1 mol = 8.6 L Hfile_105.wmf

O

PTS:	1

	4.	ANS:	
3/2

PTS:	1

	5.	ANS:	
15 L of given reactants ´ 11 L of products/10 L of reactants = 16.5 L

PTS:	1

	6.	ANS:	
209.7 g Fe file_106.wmf

 1 mol Fe/55.85 g Fe file_107.wmf

 3 mol CO/2 mol Fe file_108.wmf

 28.01 g CO/1 mol CO = 157.8 g CO

PTS:	1

	7.	ANS:	
45.0 L Hfile_109.wmf

S file_110.wmf

 1 mol Hfile_111.wmf

S/22.4 L Hfile_112.wmf

S file_113.wmf

 3 mol Ofile_114.wmf

/2 mol Hfile_115.wmf

S file_116.wmf

 22.4 L Ofile_117.wmf

/1 mol Ofile_118.wmf

 = 67.5 L Ofile_119.wmf



PTS:	1

	8.	ANS:	
Theoretical yield:
5.0 g Hfile_120.wmf

 file_121.wmf

 1 mol Hfile_122.wmf

/2.0 g Hfile_123.wmf

 file_124.wmf

 1 mol CHfile_125.wmf

OH/2 mol Hfile_126.wmf

 file_127.wmf

 32 g CHfile_128.wmf

OH/1 mol CHfile_129.wmf

OH
= 40 g CHfile_130.wmf

OH
40 g CHfile_131.wmf

OH file_132.wmf

 86% = 34 g CHfile_133.wmf

OH

PTS:	1

	9.	ANS:	
13.0 L Clfile_134.wmf

 file_135.wmf

 1 mol Clfile_136.wmf

/22.4 L Clfile_137.wmf

 = 0.580 mol Clfile_138.wmf


103.0 g Na file_139.wmf

 1 mol Na/23 g Na = 4.48 mol Na 
Clfile_140.wmf

 is limiting reagent: 0.580 mol Clfile_141.wmf

 file_142.wmf

 2 mol NaCl/1 mol Clfile_143.wmf

 = 1.16 mol NaCl
1.16 mol NaCl file_144.wmf

 58 g NaCl/1 mol NaCl = 67.3 g NaCl

PTS:	1

	10.	ANS:	
Assume the sodium is limiting: 
48.7 g Na file_145.wmf

 1 mol Na/23.0 g Na file_146.wmf

 1 mol Hfile_147.wmf

/2 mol Na file_148.wmf

 (6.02 file_149.wmf

 10file_150.wmf

 molecules Hfile_151.wmf

)/1 mol Hfile_152.wmf

 
= 6.37 file_153.wmf

 10file_154.wmf

 molecules Hfile_155.wmf



PTS:	1

	11.	ANS:	
10.0 L file_156.wmf

 100%/95% = 10.5 L theoretical yield
10.5 L Ofile_157.wmf

 file_158.wmf

 1 mol Ofile_159.wmf

/22.4 L Ofile_160.wmf

 file_161.wmf

 2 mol KClOfile_162.wmf

/3 mol Ofile_163.wmf

 file_164.wmf

 122.6 g KClOfile_165.wmf

/1mol KClOfile_166.wmf


= 38.4 g KClOfile_167.wmf



PTS:	1

	12.	ANS:	
8.3 mol Hfile_168.wmf

S file_169.wmf

 2 mol Hfile_170.wmf

O/2 mol Hfile_171.wmf

S file_172.wmf

 18 g Hfile_173.wmf

O/1 mol = 149.4 g Hfile_174.wmf

O theoretical yield
percent yield = 137.1 g/149.4 g file_175.wmf

 100% = 92%

PTS:	1

PROBLEM

	1.	ANS:	
88.61%

PTS:	1

	2.	ANS:	
Phosphorus is the reactant that is in excess.

PTS:	1

	3.	ANS:	
51.36 g

PTS:	1

	4.	ANS:	
23.56 g

PTS:	1

	5.	ANS:	
18%

PTS:	1

ESSAY

	1.	ANS:	
a) 4Al(s) + 3O2(g) ® 2Al2O3(s)
b) The limiting reagent is the aluminum.
c) 10.3 grams of aluminum oxide can be produced.

PTS:	1

	2.	ANS:	

The molar amounts in this reaction are 9.17 moles nitrogen and 41.5 moles hydrogen, based on the molar masses of each compound. The mole ratio for the entire reaction is 1:3:2. Since 41.5 moles is more than 3 times larger than 9.17 moles, the nitrogen is the limiting reagent. It will only react with 27.5 moles of hydrogen, leaving 14 moles of hydrogen in excess.

PTS:	1

	3.	ANS:	

a) 2 NaOH + Mg(NO3)2 ® 2 NaNO3 + Mg(OH)2.
b) The limiting reagent is NaOH
c) There are 0.1043 moles, or 6.083 grams, of magnesium hydroxide.

PTS:	1

	4.	ANS:	
The equation for the combustion of butane is file_176.wmf

.
a.	2 molecules C4H10 + 13 molecules O2 ® 8 molecules CO2 + 10 molecules H2O.
b.	2 moles C4H10 + 13 moles O2 ® 8 moles CO2 + 10 moles H2O.
c.	116 g C4H10 + 416 g O2 ® 352 g CO2 + 180 g H2O.
Mass of reactants file_177.wmf

 Mass of products file_178.wmf

 532 g.

PTS:	1

	5.	ANS:	
a.	Silver nitrate is the limiting reactant.
b.	The theoretical yield of silver chloride is 38.02 g.
c.	The percent yield of silver chloride is 88.09%.

PTS:	1

	6.	ANS:	
2 KClO3 ®2 KCl + 3 O2
2.50 mol KClO3      file_179.wmf

     file_180.wmf

    =    3.75 mol O2
                                   
 3.75 mol O2    ´     file_181.wmf

       =     120 g O2

PTS:	1

	7.	ANS:	
2 Al + 3 CuCl2 ® 3 Cu + 2 AlCl3

4.30 g Al   file_182.wmf

 file_183.wmf

  0.239 mol Cu

PTS:	1

	8.	ANS:	
CH4 + 2 O2  ® CO2  + 2 H2 O

 4.25 g CO2    file_184.wmf

    6.18 g O2

PTS:	1

	9.	ANS:	
N2 + 3 H2  ®  2 NH3

 6.50 g N2      file_185.wmf

    7.89 g NH3

PTS:	1

	10.	ANS:	
15 g I2  file_186.wmf



PTS:	1

	11.	ANS:	
3.00 g Mg3N2  file_187.wmf



PTS:	1

	12.	ANS:	
Cu + 2 AgNO3 ® Cu(NO3)2 + 2 Ag

 1.13 g Cu     file_188.wmf



PTS:	1

	13.	ANS:	
file_189.wmf



PTS:	1

	14.	ANS:	
H2 + Cl2  ® 2 HCl

 0.300 mol Cl2    file_190.wmf



PTS:	1

	15.	ANS:	
2.50 L H2S   file_191.wmf



PTS:	1

	16.	ANS:	
C3H8 + 5 O2 ® 3 CO2 + 4 H2O

200 mL O2   =    0.2 L O2

0.2 L O2file_192.wmf



0.12 L CO2   =    120 mL CO2

PTS:	1

	17.	ANS:	
2 Al + 6 HCl ® 3 H2 + 2 AlCl3

35.0 g Al   file_193.wmf



PTS:	1

	18.	ANS:	
Pb(NO3)2 (aq) + 2 NaCl (aq) ® PbCl2  (s) + 2 NaNO3

8.00 g Pb(NO3)2     file_194.wmf

 
 
= 6.72 g PbCl2 

  2.25 g NaCl    file_195.wmf



 = 5.35 g PbCl2
 
 The maximum amount of PbCl2  that can be formed is 5.35 grams.

PTS:	1

	19.	ANS:	
O2 + 2 H2 ® 2 H2O
35 mL O2   file_196.wmf

     
   
20 mL H2   file_197.wmf

    0.00089 mol H2

Oxygen is in excess.

 0.00089 mol H2file_198.wmf

   0.00045 mol O2

 0.0016 mol   –   0.00045 mol   =   0.0012 mol O2 in excess

 0.0012 mol   file_199.wmf

   22.4 L   =   0.027 L O2  in excess

 0.027 L     file_200.wmf

   27 mL of oxygen in excess

PTS:	1

	20.	ANS:	
24 g CH4       file_201.wmf

 

128 g O2      file_202.wmf



 CH4 is the limiting reactant; 66 grams of CO2 will be produced.

PTS:	1

	21.	ANS:	
150.0 g Nfile_203.wmf

 file_204.wmf

 1 mol Nfile_205.wmf

/28 g Nfile_206.wmf

 = 5.36 mol Nfile_207.wmf


32.1 g Hfile_208.wmf

 file_209.wmf

 1 mol Hfile_210.wmf

/2 g Hfile_211.wmf

 = 16.1 mol Hfile_212.wmf


5.36 mol Nfile_213.wmf

/16.1 mol Hfile_214.wmf

 = 1 mol Nfile_215.wmf

/3 mol Hfile_216.wmf


There is no limiting reagent. The mole ratio of the reactants is exactly 1 mol Nfile_217.wmf

 to 3 mol Hfile_218.wmf

.

PTS:	1

	22.	ANS:	
500 g Alfile_219.wmf

(SOfile_220.wmf

)file_221.wmf

 file_222.wmf

 1 mol Alfile_223.wmf

(SOfile_224.wmf

)file_225.wmf

/342 g Alfile_226.wmf

(SOfile_227.wmf

)file_228.wmf

 file_229.wmf

 3 mol Ca(OH)file_230.wmf

/1 mol Alfile_231.wmf

(SOfile_232.wmf

)file_233.wmf

 file_234.wmf

 74 g Ca(OH)file_235.wmf

/1 mol Ca(OH)file_236.wmf

 = 325 g Ca(OH)file_237.wmf


450 g – 325 g = 125 g
There are 125 g excess Ca(OH)file_238.wmf

. Alfile_239.wmf

(SOfile_240.wmf

)file_241.wmf

 is the limiting reagent.
125 g Ca(OH)file_242.wmf

 file_243.wmf

 1 mol Ca(OH)file_244.wmf

/74 g Ca(OH)file_245.wmf

 = 1.69 mol Ca(OH)file_246.wmf


There are 1.69 mol Ca(OH)2 remaining of unreacted excess reagent.

PTS:	1

