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Name:_____________________________________________________

CHEMISTRY 1212


EXAM #1
This exam is 7 pages long.  Please read through all of the questions first and ask about anything you do not understand. You will have one hour and 15 minutes to complete this exam. Exams will be picked up at the end of the time period.  No late exams will be accepted!

You are allowed to use a calculator. If you do not have a calculator, setting up the problem correctly will gain you some points but you will not receive full credit for any question you do not answer completely.

Included in this exam is a periodic table, which should be stapled to the back of the exam.

CHEATING IS NOT ALLOWED. ANYONE CAUGHT CHEATING WILL RECEIVE A ZERO ON THIS EXAM.

The exam is worth a total of 100 points. Each question is labeled with its exact point value.  Be sure to answer all of the questions on the exam.

Good Luck! 
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Properties of Water are included at the end of the exam.
Multiple Choice: Circle all correct answers! (3 points each)

1.)In which of the following would dispersion forces be the ONLY SIGNIFICANT factors in determining boiling points?
I) Ar
II) Li2SO4
III) SiF4
IV) Br2 
V) NH3 

a.) I, II, and III

b.) II, IV and V

c.) I, III and IV
d.) I, IV and V

e.) II, and V
2.) Which response includes all of the following substances that exhibit hydrogen bonding and no others?
I) NH3

II) SiH4
III) SbH3
IV) CH4

a.) I
b.) II
c.) I and III
d.) II and IV
e.) II and III
3.) Which of the following boils at the lowest temperature?
a.) KNO3
b.) Ca
c.) Kr
d.) NH3
e.) AsH3
4.) Metallic solids do NOT exhibit
a.) excellent thermal conductivity
b.) excellent electrical conductivity
c.) variable hardness
d.) extreme brittleness
e.) variable melting points
5.) A solid that has a very high melting point, great hardness and poor electrical conduction. This is a(n) ________________ solid.
a.) ionic 
b.) molecular
c.) metallic 
d.) covalent 
e.) metallic and covalent 
6.) How many atoms are contained in a face centered cubic unit cell?
a.) 1
b.) 2
c.) 4
d.) 6
e.) 12
7.) According to band theory, a good conductor is a material that has a(n) ___________________ valence band, a(n) _____________________ conduction band and ____________________ between them.
a.) partially filled;   empty;   no gap
b.) completely empty;   completely filled;   a wide gap
c.) empty;   partially filled;   a narrow gap
d.) partially filled;   partially empty;   a wide gap
e.) partially filled;   empty;   a narrow gap
8) In general, intramolecular forces determine the __chemical______________ properties of a 
substance and intermolecular forces determine its ___physical___________________ properties.
9.) Which one of the following statements is FALSE?

a.) The effects of lattice energies and hydration energies oppose each other in the dissolution of solids in liquids

b.) The solvation process usually absorbs heat


c.) Nonpolar solids do not dissolve appreciable in polar solvents

d.) The solubility of a gas that does not react with the solvent decreases as temperature increases

e.) The separation of solute particles from a crystal requires energy
10.) Which type of intermolecular attractive force operates between 
a.) all molecules

___london dispersion______________________
b.) polar molecules

___dipole dipole and London dispersion
c.) the hydrogen atom of a polar bond with an O, N or F from another polar molecule.





___H -bonding_____________

10 points

11.) Ethanol (CH3CH2OH) melts at -114(C and boils at 78(C. The enthalpy of fusion of ethanol is 5.02 kJ/mol and its enthalpy of vaporization is 38.56 kJ/mol.  The specific heats of solid and liquid ethanol are 0.97 J/g K and 2.3 J/g K respectively. How much heat is required to convert 75.0 g of ethanol at -120(C to the vapor phase at 78(C?
104.6 kJ
(20 points)

11.) If 5.50 grams of ethanol CH3CH2OH are dissolved in 15.50 grams of water, what is the molality, mole fraction, % by mass of ethanol and molarity of the solution?  You can assume that the solution has the same density as that of pure water.
m= 7.71
X = 0.1219
%by mass = 26.19 %
M = 5.69
(10 points) 

12.) Calculate the vapor pressure of water above a solution prepared by adding 22.5 g of lactose (C12H22O11) to 200.0 g of water at 338K. 
New vapor pressure = 186.4 torr or 0.248 atm
(10 points)

13.) You are given the following information for xenon
Normal Melting point

-112( C
Normal Boiling Point

-107( C

Triple point 


-121(C and 282 torr
Critical point


16.6(C and 57.6 atm
a.) Sketch the phase diagram for xenon.
b.) If Xe gas is cooled under an external pressure of 100 torr, will it undergo condensation or deposition? Explain.
(10 points)

14.) A solution made up of 8.25 grams of caffeine and 100.0 mL of benzene (d=0.877 g/mL) freezes at 3.03(C. Pure benzene freezes at 5.50(C and its Kf value is 5.12 (C/m. What is the molecular weight of the compound?
m = 0.482
MW = 195.17 g/mol
(10 points) 

15.) A solution is prepared by dissolving 2.35 grams of an unknown organic molecular solid in water to make 0.250L of solution. The osmotic pressure of the solution is 0.605 atm at 25(C. What is the molar mass of the solute?

M = 0.0247
MW = 380 g/mol
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