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    Exam 1


Exam 1

Part I:  Multiple Choice (2 points each)

Directions:  Please circle the best answer for each of the following questions. 
Question 1.
Which of the following underlined items in not an intensive property?

a) A chemical reaction requires 3.00 g of oxygen

b) Solid cupric hydroxide is blue colored.

c) The density of helium at 25 °C is 1.64 x 10-4 g/cm3
d) The melting point of aluminum metal is 933 K. 

e) all of the above

Question 2.
If a room has an area of 955 ft2, and a gallon of paint covers 15 yd2, how many gallons of paint are needed for the room? 

a) 47 gallons

b) 21 gallons

c) 7.0 gallons

d) 2.3 gallons

e) none of the above

Question 3.
Which of the following contains the most atoms?

a) 10.0 g Ne 

b) 10.0 g He

c) 10.0g Ar
d) 10.0 g Mg
e) all of the above 
f) none of the above
Question 4.
Which radioactive nuclides would be expected to substitute for calcium in bone?  
a) Potassium-40
b) Strontium-90
c) Iodine-131
d) Cesium-133
e) none of the above 

Question 5.
Which pair of compounds in insoluble in water?   

a) AgNO3 and KNO3
b) Na2S and CuS

c) (NH4)2SO4 and AgI

d) PbSO4 and Pb3(PO4)2
e) none of the above

Question 6.
Determine which combination of reactants will result in a reaction, using half reactions:

Cr (s) ( Cr3+ (aq) + 3e-      

 
Ni (s) ( Ni2+ (aq) + 2e-
a) Cr (s) with Ni (s)
b) Cr (s) with Ni2+ (aq)
c) Cr3+ (aq) with Ni2+ (aq)
d) Cr3+ (aq) with Ni (s)
e) none of the above

Question 7.
To balance an equation you:  
a) Change charge on an ion 
b) Change formula of the molecule
c)  Multiplying by suitable coefficients
d) Rearranging atoms in a molecule
e) all of the above

Question 8.
Determine the theoretical yield of H2S, if 4.0 mol Al2S3 and 4.0 mol H2O are reacted.
_Al2S3 (s) + _H2O (l) ( _Al(OH)3 (s) + _H2S (g)
a) 12 mol H2S

b) 4.0 mol H2S

c) 18 mol H2S

d) 2.0 mol H2S

e) none of the above

Question 9. 
 (249.362 + 41)/63.498 = 
a) 4.6

b) 4.57

c) 4.573 

d) 161

e) none of the above

Question 10. 
___water molecules are needed to balance the half reaction:

MnO4- (aq) ( Mn2+ 
(acidic solution)
a) 2
b) 4
c) 5
d) 7
e) not enough information
Part II:  Short Answer 

Directions:  Answer each of the following questions.  Be sure to use complete sentences where appropriate.  For full credit be sure to show all of your work.  
Question 1.
A macadamia nut grove has 130 trees per square km.  Each tree produces 930 nuts per year and 24 nuts are needed to make a box of chocolate covered macadamia nuts which sell for $6.49 per box (cost of production = $2.37/box).  How many acres of macadamia nut trees must be planted to earn a profit of $150,000 per year (1 acre = 43,560 ft2) (10 points).
Question 2.
The molar mass of boron atoms in a natural sample is 10.81 g/mol.  The sample is known to consist of 10B (molar mass 10.013 g/mol) and 11B (molar mass 11.093 g/mol).  What are the percentage abundances of the two isotopes (8 points)?

Question 3.
Complete the nomenclature table (20 points): 

Formula of Compound
        Type of Compound
 Name of Compound

(ionic, molecular, acid) (Stock & Latin if appropriate)

	FeS
	
	

	
	
	Silicon dioxide

	(NH4)2O
	
	

	Al2(CO3)3
	
	Aluminum carbonate

	CoCl3
	
	

	Br3O8
	
	

	
	
	Hydrochloric acid 

	
	
	Silver cyanide

	HNO2 (aq)
	Acid
	


Question 4.
Suppose you have designed a new thermometer called the X thermometer. On the X scale the boiling point of water is 130 °X and the freezing point of water is 10 °X.  At what temperature will the readings on the Fahrenheit and X thermometers be the same (6 points)?

Question 5.
Write a balanced net ionic equation for the reaction that occurs in each of the following cases.  Assume that all soluble reactants are added in the form of aqueous solutions.  Indicate gases and precipitates that are formed, as well as insoluble solid reactants.  If no reaction occurs, then write “NO RXN” and do not write a balanced equation (8 points).

a. potassium bicarbonate and sulfuric acid

b. aluminum hydroxide and sodium hydroxide

c. silver nitrate and ammonium bromide

Question 6.
Define extensive and intensive properties and give one example of each (4 points).

Question 7.
Complete the following table (6 points):

	

	Atomic
	Atomic
	Mass 
	Number of
	Number of
	Number of 

	
	Notation
	Number
	Number
	Protons
	Electrons
	Neutrons

	
	 
	 
	78
	34
	36
	 

	
	Xe-131
	 
	131
	
	
	 77


Question 8.
Classify each of the following statements as an observation, hypothesis or 
theory (5 points).

a. Aluminum melts at 660 °C.

b. The 100 yard dash was run in 9.8 seconds.

c. Ice cubes have a greater volume than the liquid from which they were formed because the water molecules are further apart in the ice structure than in the liquid form.  
d. Statues corrode in acid rain because the acidity is sufficient to dissolve calcium carbonate, the major substance of marble.
e. The reactivity of elements depends on the arrangement of their electrons.

Question 9.
If 15.00 mL of a ferrous ion solution is diluted with base and then titration with 42.57 mL of 0.1155 M potassium permanganate.  What is the molarity of the ferrous ions?  Given the unbalanced equation (13 points):
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