Chemistry 115						Name 					
Dr. Cary Willard	
Exam 2A							October 19, 2009


	
	Points Earned
	Points Possible

	Page 1 
multiple choice
	
	24

	Page 2 
	
	24

	Page 3
	
	24

	Page 4
	
	18

	Page 5
	
	10

	
	
	

	Total

	
	100



Note: All work must be shown to receive credit.  On calculation problems show answer with the correct number of significant figures using scientific notation if necessary.

Avogadro’s number 6.022 x 1023/mol
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Part 1 - Multiple Choice (24 points)


1. Each atom of a specific element has the same
a. Atomic mass
b. Number of neutrons
c. Number of protons
d. Mass number
e. None of the above

2. The following reaction: H2 + I2  2HI, is an example of
a. Combination
b. Decomposition
c. Single-displacement
d. Double-displacement
e. Unable to determine

3. The following reaction: K + NaBr  KBr + Na, is an example of
a. Combination
b. Decomposition
c. Single-replacement
d. Double-displacement
e. Unable to determine

4. In which pair would both compounds have the same empirical formula?
a. C2H4 and C3H6
b. K2CrO4 and K2Cr2O7
c. NaHCO3 and Na2CO3
d. FeCl3 and FeCl2

5. One isotope of carbon has the atomic number 6 and the mass number 14.  A neutral atom of this isotope contains
a. 8 protons
b. 14 neutrons
c. 6 neutrons
d. 6 electrons

6. Which statement is incorrect?
a. One mole contains 6.02 X 1023 molecules.
b. One molar mass equals one mole.
c. One mole equals 6.02 X 1023 g of a compound.
d. One mole of water contains the same number of molecules as one mole of carbon dioxide. 
7. Isotopes of an element always have the same
a. Mass number
b. Number of neutrons
c. Number of subatomic particles
d. Atomic number

8. The electrical charge of a nucleus is
a. Positive
b. Negative
c. The nucleus has no charge, it is neutral.
d. The charge on the nucleus may be positive or negative.

9. The nucleus of an atom usually contains
a. Protons
b. Neutrons
c. Electrons
d. Both protons and electrons
e. Both protons and neutrons

10. Reactions which liberate heat are
a. Endothermic
b. Exothermic
c. Isothermic
d. Protothermic
e. Thermometric  

Given the activity series Mg>Zn>Cu>Ag, predict the products of the following reactions.

11. Mg + AgNO3 

a. Mg(NO3)2 + Ag
b. MgNO3  +  Ag
c. MgAg + 2 NO3
d. No reaction
e. Unable to determine based on information provided

12. Cu + Mg(NO3)2 

a. CuNO3 + Mg
b. Cu(NO3)2 + Mg
c. Cu2Mg + NO3
d. No reaction
e. Unable to determine based on information provided


Part 2 – Nomenclature (8 points) Fill in the following table with the correct IUPAC name or formula

	IUPAC Name
	Chemical Formula

	Nickel(II) nitrate
	

	Sodium phosphide
	

	Barium hydroxide
	

	Lithium hypobromite
	

	
	NH4Cl

	
	ZnSO4

	
	Ti(ClO2)3

	
	CI4


	

Part 3 – Problems (68 points)

1.  (4 points) Explain why the mass of a carbon atom is about twice the mass of the protons in a carbon atom.  What accounts for the difference in mass?








2. (4 points) The number of which subatomic particle determines the identity of an element?







3. (4 points) What are two types of evidence to indicate that a chemical reaction has occurred?  (i.e. What will you observe?)







4. (4 points) What do we mean when we say that a substance is aqueous?



5.  (6 points) Balance the equations below


a.              NH3(g)  +              O2(g)                NO2(g)  +            H2O(g)  



b.        K2CrO4(aq)  +      Ti(NO3)3 (aq)        KNO3(aq)  +      Ti2(CrO4)3(s)


6.  (18 points) Given a 21.5 g sample of glycerin (C3H8O3), a substance commonly found in hand lotions, calculate the following:
a. molar mass of glycerin





b. moles of glycerin in the sample






c. moles of carbon atoms in the glycerin sample






d. molecules of glycerin in the sample






e. number of oxygen atoms in the glycerin sample





f. the mass of one molecule of glycerin
g. 

7.  (18 points) Butane gas (C4H10) is frequently sold for use in camping stoves.  Use the balanced equation for its combustion in oxygen gas to answer the following questions.

2 C4H10(g)    +  13 O2(g)      8 CO2(g)    +  10 H2O(g)

a. How many moles of oxygen are required to react with 6.42 mol C4H10?






b. How many grams of carbon dioxide will be produced when 4.68 g of C4H10 are burned?







c. If 19.5 grams of CO2 are produced in part b, what is the percent yield of the reaction?






d. How many molecules of butane will react with 312 molecules of oxygen gas?






e. How many molecules of water will be produced by the combustion of 3.00 g of butane?





f. How many g of CO2 will be produced by the reaction of 6.54 moles of butane with 15.1 moles of oxygen gas?





8. (6 points) Calculate the empirical formula of vanillin which is composed of 63.15% C, 5.30% H, and 31.55% O.















9. (4 points) A compound with empirical formula C3H5N has a molar mass of 220 g/mol.  Determine the molecular formula for the compound.



