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

PV=nRT
Avogadros number 	= 6.022 x 1023 /mol
Ideal gas constant 	= 0.0821 L atm/mol K
			= 62.4 L torr/mol K
1 atm = 760 torr = 760 mm Hg = 101.3 kPa = 14.7 psi
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Part I – Multiple Choice (30 points) 

1. How many orbitals are contained in the 2p sublevel?
a. 3
b. 1
c. 2
d. 4

2. How many valence electrons are present in the element with the following ground state electron configuration?   
1s2 2s2 2p3    
a. 2
b. 5
c. 3
d. 7

3. Which element is a transition element?
a. Ca
b. Kr
c. K
d. Co

4. What is the number of valence electrons in a halogen?
a. 8
b. 5
c. 2
d. 7

5. The maximum number of electrons that can fit into a single d orbital is
a. 10
b. 2
c. 6
d. 5

6. A mixture of gases consists of helium at a partial pressure of 400. torr, neon at a partial pressure of 300. torr, and argon at a partial pressure of 200. torr.  What is the total pressure of this mixture of gases?
a. 300. torr
b. 900. torr
c. 760. torr
d. 1000 torr

7. Atoms of the metallic elements generally form ions by
a. Gaining electrons, forming positive ions
b. Gaining electrons, forming negative ions
c. Losing electrons, forming positive ions
d. Losing electrons, forming negative ions

8. When potassium fluoride forms from a potassium atom and a fluorine atom
a. A proton is transferred from the potassium atom to the fluorine atom
b. A proton is transferred from the fluorine atom to the potassium atom
c. An electron is transferred from the potassium atom to the fluorine atom
d. An electron is transferred from the fluorine atom to the potassium atom  

9. Which element forms an ion that is larger than its atom?
a. Lithium
b. Calcium
c. Chromium
d. Fluorine

10. A Cl-1 ion has an electron configuration similar to that of
a. Krypton
b. Xenon
c. Neon
d. Argon

11. Carbon dioxide is a nonpolar molecule because
a. Oxygen is more electronegative than carbon
b. The two oxygen atoms are bonded to the carbon atom
c. The molecule has a linear shape with the carbon in the middle
d. The carbon-oxygen bonds are polar covalent

12. Which consists of molecules that are relatively far apart?
a. Ne(g)
b. Fe(s)
c. HOH(l)
d. Hg(l)

13. As the temperature of a gas sample increases, the number of molecules and volume remaining constant, the pressure exerted by the gas
a. Increases
b. Decreases
c. Remains the same

14. The volume of a gas must always decrease when
a. Temperature increases and pressure increases
b. Temperature increases and pressure decreases
c. Temperature decreases and pressure increases 
d. Temperature decreases and pressure decreases


15. At STP, which sample contains twice the number of molecules found in 4.00 L of hydrogen gas? 
a. 8.00 L of He
b. 1.00 L of He
c. 2.00 L of He
d. 4.00 L of He

Part 2 – Problems and Short Answer (70 points)


1.  (4 points) Write the complete electron configuration for an atom of aluminum.  How many valence electrons does aluminum have?





2. (4 points) Write the shorthand electron configuration for an atom of paladium (Pd) as predicted by the periodic table.



3. (4 points) How is the line spectra of an atom produced?  (Answer this on an atomic level) 




4. (4 points) Explain how an ionic bond differs from a covalent bond.





5. (8 points) Choose the element/ion for each of the following:
a. Which element has the higher ionization energy, Na or Si?


b. Which element has the larger radius, Si or Ba?


c. Which element is more electronegative, Mg or O?


d. Which is larger, a sodium atom (Na) or a sodium ion (Na+)?

6. (8 points) Draw Lewis Electron Dot Structures for the following atoms/molecules.
a. P

b. C2H4 (Carbons are joined together and 2 hydrogens are attached to each carbon atom.)







c. CH2O (Carbon is the central atom.)











7. (8 points) Predict the orbital or molecular geometry of the indicated atoms:
Orbital geometry Ca					


Orbital geometry Cb					


Molecular geometry Sc				


Molecular geometry Nd				



8. (5 points) Draw Lewis Electron Dot Structures for the nitrite ion (NO3−).  Include reasonable resonance structures.  (nitrogen is the central atom) 









9.  (8 points) A 35.0 L flask is filled with methane gas (CH4) at a pressure of 5.28 atm and a temperature of 42oC.
a. How many moles of methane are contained in the flask?





b. What is the pressure (in torr) of methane in the flask?



c. If the temperature of the methane were raised to 79oC, what would the new pressure of the methane be?






10. (4 points) Hexane gas burns in the presence of oxygen gas to produce water and carbon dioxide. 
2 C6H14 (g)  +  19 O2(g)    14 H2O(g) +  12 CO2(g)
How many L of water will be produced if 5.00 L of hexane are burned in the presence of excess oxygen gas if the pressure and temperature are held constant?


11. (5 points) What is the density of a sample of carbon tetrabromide gas (CBr4) at a pressure of 4.67 atm and a temperature of 55oC?













12. (8 points) Given the following data
A sample of manganese is placed into a solution of nickel(II) chloride and the manganese dissolves.  A precipitate of elemental nickel is observed to form.  Another sample of manganese is placed into a solution of calcium chloride and no reaction occurs.
a. Write the equation for the reaction that takes place between nickel(II) chloride and manganese. (manganese will form an ion with a +2 charge)



b. Which element is more active, nickel or manganese?


c. Which element is more active, manganese or calcium?


d. [bookmark: _GoBack]Would you expect a reaction to occur if you placed a sample of nickel metal into a solution of calcium chloride?  Why or why not? (Hint: include the overall activity series in your answer)
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