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Name ______________
Show all work. Answers without work will be graded all-or-nothing.  Give answers to 2 decimal places only! Point values are indicated.  Put you answers in the boxes or parentheses provided.  
1. Determine the molecular weight of X(H2ZO4)2. This is not a real compound.
	Atom Name
	Atomic Weight (g/mol)
	Total

	X
	10
	1 x 10 = 10

	H
	1
	1 x 2 = 2

	Z
	50
	1 x 50 = 50

	O
	16
	4 x 16 = 64



Molecular Weight (include units) = 
	10 + 2 + 50 + 64 = 126.00 g/mol



2. List the cation, its charge, the anion, and its charge in the following compounds.  The first one is done for you. [20 pts.]
	Compound
	Cation
	Charge
	Anion
	Charge

	NaCl
	Na
	+1
	Cl
	-1

	CaO
	Ca
	+2
	O
	-2

	(NH4)2SO4
	NH4
	+1
	SO4
	-2

	Na2Cr2O7
	Na
	+1
	Cr2O7
	-2

	H2O2
	H
	+1
	O
	-2

	KCl
	K
	+1
	Cl
	-1



3.  A sample of H2O2 contains 1.204 x 1025 atoms of oxygen.  Fill in the following with the appropriate factor label values:  
a.  1.204 x 1025 atoms of oxygen   (1.204 x 1025   /    6.023 x 1023  )  = (     17       )  moles of oxygen
b.  (           17          ) moles of oxygen (        34 x17     /        32         ) = (        18.06      ) moles of H2O2 
c. (         18.06        ) moles of H2O2 (     18.06 x 34    /     1    ) = (          614.04             ) grams of  H2O2
[10 pts.]
4. What type of bonds possibly exist between the following elemental combinations: [10 pts.]
a. A nonmetal and a nonmetal?   (Covalent bond)
b. Two elements having an electronegativity difference of 3.3? (Ionic bond)
c. Iron and Oxygen? (Ionic bond)
d. Sodium and Fluorine? (Ionic bond)
e. Fluorine and Fluorine? (Covalent bond) 
5.  Balance the following chemical equations: [20 pts.]
H3PO4 +  5HCl --->  PCl5 +  4H2O
Ca(ClO3)2   --->   CaCl2   +   3O2
C2H5OH   +   2O2   --->   2CO   +   3H2O
6. Draw the Lewis Dot Diagram for NO3-1 (don't forget the charge).  Explain the process. [20 pts.] Note: Submit this on a separate sheet of paper, hand-drawn. 
Valence electrons (NO3-1 ) = 5 + 6(3) + 1 = 24
Lewis structure
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7.  a.  Write the oxidation numbers for the elements for the following compound:
NaH2PO4           Na =  (   +1  )      H = (   +1  )          P = (   +5  )          O = (   -2  )
b.  Write the oxidation numbers above the elements for the following reaction.  What is oxidized?  What is reduced?  What is the oxidizing agent?  What is the reducing agent? [10 pts.]
Ca + Cl2 -----> CaCl2
Ca =( 0 ), Cl= ( 0 )  What is oxidized: (Ca ); Reduced = (Cl2); Oxidizing Agent = (  Cl2 );
Reducing Agent =  (Ca ) 
8.  How many grams of oxygen are in 4800 grams of CaSO3  (MW = 120 g/mole)? You may use the following table, if you wish. [20 pts.]
Moles = Mass/MW
Moles of CaSO3 = 4800/120 = 40 moles
Moles of Ca = 40 x 1 = 40 moles
Mass Ca = 40 x 40 = 1600 g
Moles of S = 40 x 1 = 40 moles
Mass of S = moles x MW = 40 x 32 = 1280 g
Moles of O = 40 x 2 = 80 moles
Mass of O = moles x MW = 80 x 16 = 1280

Ratio for CaSO3 = 4800/1280  4

Ratio for Ca = 1600/1280  1
Ratio for S = 1280/1280 = 1
Ratio for O = 1280/1280 = 1
	Name
	 CaSO3
	Ca
	S
	O

	Gram
	4800 g
	1600
	1280
	1280

	MW
	120
	40
	32
	16

	Moles
	40
	40
	40
	80

	Coefficents
	1
	1
	1
	2

	Ratio
	4
	1
	1
	1



Factor Label Work: Submit on a separate sheet of paper.
9.  Consider the following reaction (the equation is balanced)
C6H6O + 7O2 -----> 6CO2 + 3H2O
If 940 g of C6H6O are used in the presence of an excess of O2, how many grams of H2O are produced?  You may use the following table to summarize your data, if you wish [10 pts.]:  MW: C6H6O = 94 g/mol, O2 = 16 g/mol, CO2 = 44 g/mol, H2O = 18 g/mol  
Moles = Mass/MW
Moles of C6H6O = 940/94 = 10 moles
Moles of O2 = 10 x 7 = 70 moles
Mass O2 = 70 x 32 = 2240 g
Moles of CO2 = 10 x 6 = 60 moles
Mass of CO2 = moles x MW = 60 x 44 = 2640
Moles of H2O = 10 x 3 = 30 moles
Mass of H2O = moles x MW = 30 x 18 = 540

Ratio for C6H6O = 940/540  1

Ratio for O2 = 2240/540  4

Ratio for CO2 = 2640/540  5
Ratio for H2O = 540/540 = 1

	Name
	C6H6O
	O2
	CO2
	H2O

	Gram
	940 g
	2240 g
	2640 g
	540 g

	MW
	94
	32
	44
	18

	Moles
	10
	70
	60
	30

	Coefficents
	1
	7
	6
	3

	Ratio
	2
	4
	5
	1


 Factor Label Work: Submit on a separate sheet of paper
10. Consider the reaction in problem 9
C6H6O + 7O2 -----> 6CO2 + 3H2O
If 376 g of C6H6O are used in the presence of  640 of O2, how many grams of H2O are produced?  You may use the following table to summarize your data, if you wish [10 pts.]:  MW: C6H6O = 94 g/mol, O2 = 16 g/mol, CO2 = 44 g/mol, H2O = 18 g/mol  

Moles = Mass/MW
Moles of C6H6O = 376/94 = 4 moles
Moles of O2 = 640/32 = 20 moles
Moles of CO2 = 4 x 6 = 24 moles
Mass of CO2 = moles x MW = 24 x 44 = 1056
Moles of H2O = 4 x 3 = 12 moles
Mass of H2O = moles x MW = 12 x 18 = 216

Ratio for C6H6O = 376/216  2

Ratio for O2 = 640/216  3

Ratio for CO2 = 1056/216  5
Ratio for H2O = 216/216 = 1
	Name
	C6H6O
	O2
	CO2
	H2O

	Gram
	376 g
	640 g
	1056 g
	216 g

	MW
	94
	32
	44
	18

	Moles
	4
	20
	24
	12

	Coefficents
	1
	7
	6
	3

	Ratio
	2
	3
	5
	1


Factor Label (do on separate sheet of paper)

11. Name the following compounds [10 pts.]
a. N2O4  ( Dinitrogen tetraoxide    )
b. CS2 (   Carbon (IV) sulphide     )

12. Write the formulas for the following compounds [10 pts.]
a. calcium phosphate ( Ca3(PO4)2    )
b. copper (I) sulfate (  Cu2SO4   )

13. Name the following compounds [10 pts.]
a. Co(PO3) (  Cobalt (III) phosphate)
b. NaH2PO4 ( Sodium hydrogen phosphate)
14. Write the formulas for the following compounds [10 pts.]
a. dichlorine heptoxide  (Cl2O7 )
b. potassium oxide ( K2O)
 
15. Name the following compounds [10 pts.]
a. H2CO3 (aq) (Carbonic acid)
b. Cu(NO3)2 . 5H2O (Hydrated copper (II) nitrate)
 
Extra Credit Choose one of the following questions: (answer on separate sheet)

(I): In the reaction: H2O2 -----> H2O + O2
Prove that oxygen in simultaneously oxidized and reduced (this is called disproportionation).
In H2O2 oxidation number of O is (+1 x 2) + 2x = 0
				        +2 + 2x = 0	
					2x = -2
					x = -1
In H2O oxidation number of O is (+1 x 2) + x = 0
				        +2 + x = 0	
					x = -2
					x = -2
In O2 oxidation number of O is 0
Therefore, oxygen is oxidized from a charge of -1 in H2O2 to a charge of 0 in O2. It also undergoes reduction from a charge of -1 in H2O2 to a charge of -2 in H2O.

 (II): Explain the following cartoon.  Is it an example of oxidation or reduction?
(It is an example of oxidation. Losing of electrons leads to increase in charge in an ion, hence oxidation)
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