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	1. 
	Calculate the molar mass of Ca(BO2)2·6H2O. 


	A.  
	273.87 g/mol


	B.  
	233.79 g/mol


	C.  
	183.79 g/mol


	D.  
	174.89 g/mol


	E.  
	143.71 g/mol

	2. 
	Phosphorus pentachloride, PCl5, a white solid that has a pungent, unpleasant odor, is used as a catalyst for certain organic reactions. Calculate the number of moles in 38.7 g of PCl5. 


	A.  
	5.38 mol


	B.  
	3.55 mol


	C.  
	0.583 mol


	D.  
	0.282 mol


	E.  
	0.186 mol

	3. 
	Potassium dichromate, K2Cr2O7, is used in tanning leather, decorating porcelain and water proofing fabrics. Calculate the number of chromium atoms in 78.82 g of K2Cr2O7. 


	A.  
	9.490 × 1025 Cr atoms


	B.  
	2.248 × 1024 Cr atoms


	C.  
	1.124 × 1024 Cr atoms


	D.  
	3.227 × 1023 Cr atoms


	E.  
	1.613 × 1023 Cr atoms

	4. 
	Sulfur trioxide can react with atmospheric water vapor to form sulfuric acid that falls as acid rain. Calculate the mass in grams of 3.65 × 1020 molecules of SO3. 


	A.  
	6.06 × 10-4 g


	B.  
	2.91 × 10-2 g


	C.  
	4.85 × 10-2 g


	D.  
	20.6 g


	E.  
	1650 g

	5. 
	Copper(II) sulfate pentahydrate, CuSO4·5H2O, is used as a fungicide and algicide. Calculate the mass of oxygen in 1.000 mol of CuSO4·5H2O. 


	A.  
	249.7 g


	B.  
	144.0 g


	C.  
	96.00 g


	D.  
	80.00 g


	E.  
	64.00 g

	6. 
	Household sugar, sucrose, has the molecular formula C12H22O11. What is the % of carbon in sucrose, by mass? 


	A.  
	26.7 %


	B.  
	33.3 %


	C.  
	41.4 %


	D.  
	42.1 %


	E.  
	52.8 %

	
	

	7. 
	Hydroxylamine nitrate contains 29.17 mass % N, 4.20 mass % H, and 66.63 mass O. If its molar mass is between 94 and 98 g/mol, what is its molecular formula? 


	A.  
	NH2O5


	B.  
	N2H4O4


	C.  
	N3H3O3


	D.  
	N4H8O2


	E.  
	N2H2O4

	8. 
	A compound of bromine and fluorine is used to make UF6, which is an important chemical in processing and reprocessing of nuclear fuel. The compound contains 58.37 mass percent bromine. Determine its empirical formula. 


	A.  
	BrF


	B.  
	BrF2


	C.  
	Br2F3


	D.  
	Br3F


	E.  
	BrF3

	9. 
	Terephthalic acid, used in the production of polyester fibers and films, is composed of carbon, hydrogen, and oxygen. When 0.6943 g of terephthalic acid was subjected to combustion analysis it produced 1.471 g CO2 and 0.226 g H2O. If its molar mass is between 158 and 167 g/mol, what is its molecular formula? 


	A.  
	C4H6O7


	B.  
	C6H8O5


	C.  
	C7H12O4


	D.  
	C4H3O2


	E.  
	C8H6O4

	10. 
	Ammonia will react with fluorine to produce dinitrogen tetrafluoride and hydrogen fluoride (used in production of aluminum, in uranium processing, and in frosting of light bulbs).

2NH3(g) + 5F2(g) → N2F4(g) + 6HF(g)

How many moles of NH3 are needed to react completely with 13.6 mol of F2? 


	A.  
	34.0 mol


	B.  
	27.2 mol


	C.  
	6.80 mol


	D.  
	5.44 mol


	E.  
	2.27 mol

	11. 
	How many grams of sodium fluoride (used in water fluoridation and manufacture of insecticides) are needed to form 485 g of sulfur tetrafluoride?

3SCl2(l) + 4NaF(s) → SF4(g) + S2Cl2(l) + 4NaCl(s) 


	A.  
	1940 g


	B.  
	1510 g


	C.  
	754 g


	D.  
	205 g


	            E.  
	51.3 g

	
	

	
12. 
	Phosphine, an extremely poisonous and highly reactive gas, will react with oxygen to form tetraphosphorus decaoxide and water.

PH3(g) + O2(g) → P4O10(s) + H2O(g) [unbalanced]

Calculate the mass of P4O10(s) formed when 225 g of PH3 reacts with excess oxygen. 


	A.  
	1880 g


	B.  
	940. g


	C.  
	900. g


	D.  
	470 g


	E.  
	56.3 g

	13. 
	Aluminum oxide (used as an adsorbent or a catalyst for organic reactions) forms when aluminum reacts with oxygen.

4Al(s) + 3O2(g) → 2Al2O3(s)

A mixture of 82.49 g of aluminum ( [image: image1] = 26.98 g/mol) and 117.65 g of oxygen ( [image: image2] = 32.00 g/mol) is allowed to react. What mass of aluminum oxide ( [image: image3] = 101.96 g/mol) can be formed? 


	A.  
	155.8 g


	B.  
	200.2 g


	C.  
	249.9 g


	D.  
	311.7 g


	E.  
	374.9 g

	14. 
	Aluminum reacts with oxygen to produce aluminum oxide which can be used as an adsorbent, desiccant or catalyst for organic reactions.

4Al(s) + 3O2(g) → 2Al2O3(s)

A mixture of 82.49 g of aluminum ( [image: image4] = 26.98 g/mol) and 117.65 g of oxygen ( [image: image5] = 32.00 g/mol) is allowed to react. Identify the limiting reactant and determine the mass of the excess reactant present in the vessel when the reaction is complete. 


	A.  
	Oxygen is the limiting reactant; 19.81 g of aluminum remain.


	B.  
	Oxygen is the limiting reactant; 35.16 g of aluminum remain.


	C.  
	Aluminum is the limiting reactant; 16.70 g of oxygen remain.


	D.  
	Aluminum is the limiting reactant; 35.16 g of oxygen remain.


	E.  
	Aluminum is the limiting reactant; 44.24 g of oxygen remain.

	15. 
	Potassium chloride is used as a substitute for sodium chloride for individuals with high blood pressure. Identify the limiting reactant and determine the mass of the excess reactant remaining when 7.00 g of chlorine gas reacts with 5.00 g of potassium to form potassium chloride. 


	A.  
	Potassium is the limiting reactant; 2.47 g of chlorine remain.


	B.  
	Potassium is the limiting reactant; 7.23 g of chlorine remain.


	C.  
	Chlorine is the limiting reactant; 4.64 g of potassium remain.


	D.  
	Chlorine is the limiting reactant; 2.70 g of potassium remain.


	            E.  
	No limiting reagent: the reactants are present in the correct stoichiometric ratio.

	
	

	
16. 
	Tetraphosphorus hexaoxide ( [image: image6] = 219.9 g/mol) is formed by the reaction of phosphorus with oxygen gas.

P4(s) + 3O2(g) → P4O6(s)

If a mixture of 75.3 g of phosphorus and 38.7 g of oxygen produce 43.3 g of P4O6, what is the percent yield for the reaction? 


	A.  
	57.5%


	B.  
	48.8%


	C.  
	38.0%


	D.  
	32.4%


	E.  
	16.3%

	17. 
	What is the percent yield for the reaction

PCl3(g) + Cl2(g) → PCl5(g)

if 119.3 g of PCl5 ( [image: image7] = 208.2 g/mol) are formed when 61.3 g of Cl2 ( [image: image8] = 70.91 g/mol) react with excess PCl3? 


	A.  
	195%


	B.  
	85.0%


	C.  
	66.3%


	D.  
	51.4%


	E.  
	43.7%

	18. 
	In 0.20 mole of phosphoric acid, H3PO4

a. how many H atoms are there? 
b. what is the total number of atoms?
c. how many moles of O atoms are there? 



 
 
 
	19. 
	Balance the following equation for the combustion of butane, a hydrocarbon used in gas lighters:

C4H10(g) + O2(g) → CO2(g) + H2O(l)
 


 
 
	20. 
	Consider the balanced equation:

Al2S3(s) + 6H2O(l) → 2Al(OH)3(s) + 3H2S(g)

If 15.0g of aluminum sulfide and 10.0g of water are allowed to react as above, and assuming a complete reaction

a. by calculation, find out which is the limiting reagent. 
b. calculate the maximum mass of H2S which can be formed from these reagents.
c. calculate the mass of excess reagent remaining after the reaction is complete. 


