Chemistry 115					Name 					
Dr. Cary Willard
Exam 2a 						October 18, 2012




		Multiple Choice				(20 points)

		Nomenclature					(16 points)
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		Page 8 					(19 points)


		
		Total						(100 points)


All work must be shown to receive credit.  Give all answers to the correct number of significant figures

Avogadro’s number = 6.022 x 1023 /mol
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Part I – Multiple Choice (20 points) 

1. In ionic compounds, ________ lose their valence electrons to form positively charged ________.
A) 
B) metals, anions
C) metals, cations
D) nonmetals, cations
E) metals, polyatomic ions
F) nonmetals, anions


2. To form an ion, a sodium atom 
A) 
B) gains one electron.
C) gains two electrons.
D) loses seven electrons.
E) loses one electron.
F) loses two electrons.


3. An ionic compound
A) 
B) has a net positive charge.
C) has a net charge of zero.
D) has a net negative charge.
E) contains only cations.
F) contains only anions.


4. Which of the following polyatomic ions has a positive charge?
A) 
B) ammonium
C) hydroxide
D) cyanide
E) hydrogen carbonate
F) nitrate


5. A group of covalently bonded atoms that has an overall electrical charge is called a(n) ________.
A) 
B) ionic compound
C) cation
D) molecule
E) anion
F) polyatomic ion


6. Which of the following elements forms a diatomic molecule?
A) 
B) sodium
C) sulfur
D) iron
E) nitrogen
F) neon



7. Avogadro's number is the number of
A) amu in 1 mol of a substance.
B) particles in 1 mol of a substance.
C) grams in 1 mol of a substance.
D) moles in 6.022 × 1023 grams of an element.
E) moles in 6.022 × 1023 amu of an element.

8. A chemical equation is balanced when
A) the total number of molecules is the same in reactants and products.
B) the number of atoms of each element is the same in reactants and products.
C) the total number of ions is the same in reactants and products.
D) the sum of the coefficients of the reactants is equal to the sum of the coefficients of the products.
E) the charge on each atom is the same in reactants and products.

9. The following reaction takes place when an electric current is passed through water. It is an example of a ________ reaction.

2 H2O (l)[image: ] 2 H2 (g) + O2 (g)

A) 
B) combination
C) single replacement
D) decomposition
E) combustion
F) double replacement


10. Given the following equation, what is the correct form of the conversion factor needed to convert the number of moles of O2 to the number of moles of Fe reacted?
4 Fe(s) + 3 O2 (g) → 2 Fe2O3 (s)

A) 
B) 

C) 

D) 

E) 

F) 



Part 2 – Nomenclature (16 points)

1.  (8 points) Name the following compounds

	
	Cation name
	Anion name
	Compound name

	K3PO4
	potassium ion
	phosphate ion
	potassium phosphate

	Co2S3
	cobalt(III) ion
	sulfide ion
	cobalt(III) sulfide

	Ca(C2H3O2)2
	calcium ion
	acetate ion
	calcium acetate

	PF5
	
	
	phosphorus pentafluoride




2. (8 points) Give the correct formula for the following compounds

	
	Cation formula
	Anion formula
	Compound formula

	copper(II) perchlorate
	Cu+2
	ClO4-1
	Cu(ClO4)2

	silver oxide
	Ag+1
	O-2
	Ag2O

	aluminum sulfite
	Al+3
	SO3-2
	Al2(SO3)3

	diboron oxtaoxide
	
	
	N2O8


Part 2 – Problems and Short Answer (64 points)


1. (3 points) Calculate the mass of 6.62 moles of chromium metal (Cr)..







2. (3 points) Calculate the number of atoms of chromium in 3.87 moles of chromium.







3. (6 points) Succinic acid is a byproduct of the fermentation of sugar.  It is often added to soft drinks to give them a sweet/salty taste.  Succinic acid is 40.7% C, 5.12% H, and 54.2% O.  What is the empirical formula of succinic acid?, 










4. (4 points) Pyrogallol, a developer used in photography has an empirical formula of C2H2O and a molar mass of 126 g/mol.  What is the molecular formula of the compound?

Molar mass of C2H2O = 2(12) + 2(1) + 16 = 42 g/mol
	There are 126/42 or 3 units of this in the compound

Molecular formula = C6H6O3





5. (15 points) Terephthalic acid (C8H6O4) is used in the manufacture of plastic bottles.

a. Calculate the molar mass of terephthalic acid.








b. How many moles of terephthalic acid are there in 64.4 grams of terephthalic acid?.







c. Calculate the mass of one molecule of terephthalic acid.








d. Calculate the number of atoms of carbon in 8.00 g of terephthalic acid.


or









6. (6 points) Balance the following equations



a.       2   Sc +       6   HCl      2    ScCl3 +        3    H2     




b.    3   Ba(NO3)2 +   2  Na3PO4     1   Ba3(PO4)2 +   6  NaNO3





7. (4 points) Write and balance the chemical reaction described by the following description of a reaction.  Be sure to include all state labels.

Lithium metal reacts with liquid water to form hydrogen gas and aqueous lithium hydroxide.

2 Li(s)  +  2 H2O(l)    2 LiOH(aq)  +  H2(g)	







8. (4 points) Define what is meant by an endothermic reaction.  Give an example of an endothermic reaction or process.



An endothermic reaction is a reaction that requires heat or energy in order to proceed.  Cooking an egg is an example of an endothermic process.  The egg will not cook unless heat is added.


9. (19 points) Ammonia (NH3) and oxygen gas react to form nitrogen and water.
4 NH3(g)  +  3 O2(g)    2 N2(g)  +  6 H2O(g)

a. .How many moles of oxygen gas are required to completely react with 6.35 moles of ammonia?





b. Calculate the mass of nitrogen gas that will be formed from the reaction of 5.22 grams of ammonia with excess oxygen gas?








c. How many molecules of water will result from the reaction of 5.23 moles of oxygen gas with excel ammonia?






d. If 5.00 g of ammonia and 5.00 g of oxygen gas are put into a reaction vessel and allowed to react, how many grams of nitrogen gas will result?







e. If 2.43 g of nitrogen gas are recovered from the reaction in part d above, what is the percent yield of the reaction?
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