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Name:_____Answer Key_______________________________________

CHEMISTRY 1212




Fall 2006
EXAM #1
This exam is 9 pages long.  Please read through all of the questions first and ask about anything you do not understand. You will have fifty 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 BE SENT TO THE JUDICARY BOARD FOR REVIEW!
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 

Specific heat of water (l) = 4.18 J/g(C 

Specific heat of water (g) = 2.03 J/g(C 

heat of vaporization of water (l) = 2.260 kJ/g
Multiple Choice: Circle all correct answers! (4 points each)

1.)Which one of the following statements does not describe the general properties of liquids accurately?

a.) Liquids have characteristic volumes that do not change greatly with changes in temperature. (Assuming that the liquid is not vaporized.)

b.) Liquids have characteristic volumes that do not change greatly with changes in pressure.

c.) Liquids diffuse only very slowly when compared to solids.
d.) The liquid state is highly disordered compared to the solid state.

e.) Liquids have high densities compared to gases.
2.) For which of the following would permanent dipole-dipole interactions play an important role in determining physical properties in the liquid phase?
a.) O2
b.) ClF
c.) BeCl2 
d.) F2
e.) CCl4
3.) Which response includes all of the following substances that exhibit hydrogen bonding and no other substances?
I. H2

II. CH4 
III. NH3
IV. SiH4 
V. HF

a.) II and V
b.) I, II and III
c.) III, IV and V
d.) III and V
e.) I, III and IV
4.) Which of the following boils at the lowest temperature?
a.) CF4
b.) HF
c.) HCl
d.) KI
e.) SiF4
5.) Which response contains all the true statements and no others?

I. The vapor pressure of ethanol increases as temperature increases

II. Liquids of lower molecular weight always exhibit relatively higher vapor pressures that liquids of higher molecular weight.

III. A liquid boils at a higher temperature at sea level than on top of a mountain.

IV. The temperature of boiling water inside a pressure cooker is above 100°C. 

a.) I, III and IV
b.) I and II 
c.) II and IV
d.) III 
e.) I and IV 
6.) Some solids can be converted directly into the vapor phase by heating. The process is 

called __sublimation___________________________.
7.) A sketch of the phase diagram (not to scale) of water is given below. 
Which statement is false?

a.) Line AD is the sublimation curve – solid and vapor are in equilibrium
b.) Point A is the triple point – solid, liquid and vapor are at equilibrium
c.) Line AC is the vapor pressure curve – liquid and gas (vapor) are in equilibrium
d.) Line AB is the melting curve – solid and liquid are in equilibrium
e.) The slope of the line AB is negative showing that as the liquid is cooled the molecules get closer and closer together as they solidify.
8) In a face centered cubic lattice, an atom laying in a face of a unit cell is shared equally by how many unit cells?

a.) one


b.) two

c.) eight


d.) four


e.) sixteen

9.) Which one of the following statements is not applicable to ionic solids?

a.) The units that occupy the lattice points are ions

b.) The binding forces in ionic solids are electrostatic attractions

c.) Most ionic solids are hard and brittle

d.) Ionic solids are usually excellent conductors of electric current

e.) Ionic solids have fairly high melting points
10.) Which one of the following is a molecular solid? 
a.) NH4Cl
b.) Pb
c.) C
d.) C6H6
e.) KC2H3O2
11.) Which one of the following is a covalent solid?


a.) graphite

b.) nickel


c.) ammonium chloride


d.) sulfur trioxide


e.) sucrose C6H12O6
12.) Consider the three statements below. Which numbered response contains all the statements that are true and no false statements.

I.) Hydration is a special case of solvation in which the solvent is water. 

II.) The oxygen end of water molecules is attracted toward Ca2+ ions.

III.) The hydrogen end of the water molecules is attracted towards Cl​- ions.

a.) I


b.) II

c.) III

d.) I and II

e.) I, II and III
13.) The dissolution process is exothermic if the amount of energy released in bringing 

about ___solute-solvent____________________ interactions exceeds the sum of the 
amounts of energy absorbed in overcoming ___solute- suolute______________________ 
and _____solvent solvent______________ interactions.

14.) Which one of the following statements is false?

a.) Carbon tetrachloride, CCl4 is more miscible with hexane, C6H14 than it is with a polar solvent like methanol, CH3OH.

b.) Gases are generally more soluble in water under high pressure than under low pressures.

c.) The solubilities of solids in liquids may either increase or decrease as temperature increases.

d.)  Apparent percentage ionization of a polar covalent solvent in water increases as concentration of the solute increases.

e.) A saturated solution contains the maximum amount of solute that can be dissolved in the solvent at that temperature. 

4 points

15.) Calculate the amount of heat (in joules) required to convert 92.5 g of water at 25(C to steam at 108.0(C.?
2.39x105 J
Liquid water from 25 to 100C

(92.5g)(4.184J/gC)(75C) = 29026.5 J

Liquid water to gas water

(92.5g)(2.260kJ/g)=209.05 kJ = 209050. J

Gas water from 100 to 108C

(92.5g)(2.30J/gC)(8C)=1502.2 J

Total = 29026.5 J + 209050 J + 1502.2 J = 2.39x105 J

(20 points)

16.) If 12.50 grams of propane CH3CH2CH3 are dissolved in 50.25 grams of octane C8H18, what is the molality, mole fraction, % by mass of propane and molarity of the solution?  You can assume that the solution has a density of 0.975 g/mL.
12.50 gC3H8 / 44 g/mol = 0.284 moles propane
50.25 g C8H18 / 18 g/mole = 0.4408 moles octane
m = 0.284 moles propane / 0.5025 kg octane = 5.65 m
X = 0.284 moles propane / (0.284 moles propane + .4408 moles octane) = 0.392 Mole fraction of propane
% by mass of propane = 12.50 g propane / 62.75 g solution *100 = 19.9%

M = 0.284 moles propane / 0.06436 L solution = 4.41 M

(4 points) 

17.) Calculate the vapor pressure of a solution prepared by dissolving 70.0 grams of naphthalene C10H8 (a nonvolatile nonelectrolyte) in 220.0 grams of benzene, C6H6 at 20°C. Assume the solution is ideal. The vapor pressure of pure benzene is 74.6 torr at 20°C. 
70 g C10H8 / 128 g/mole = 0.5469 moles C10​H8
220 g C6H6 / 78 g/mole = 2.82 moles C6H6
X = 0.5469 moles/ (2.82+0.5469) = 0.1624 mole fraction of solute

ΔP = (0.1624 mole fraction of solute )(74.6 torr)= 12.12 torr 

Vapor Pressure = 74.6 torr – 12.12 torr = 62.5 torr

(5 points)

18.) If 4.27 grams of sucrose, C12H22O11, are dissolved in 15.2 grams of water, what will be the boiling point of the solution? Kb for water is 0.512 (C/m
4.27 g sucrose / 342 g/mole = 0.0125 moles sucrose
 m = 0.0125 moles sucrose / 0.152 kG water = 0.822 m
ΔT = (0.512 C/m) (0.822) = 0.421

BP = 100 + 0.421 = 100.421C
(6 points)

19.) When 1.150 grams of an unknown nonelectrolyte dissolves in 10.0 grams of water, the solution freezes at -2.16(C. What is the molecular weight of the unknown compound? Kf for water is 1.86 (C/m
2.16 / 1.86 = m  m=1.16
1.16 = moles / 0.01 kG

0.0116 = moles 

1.150 g / 0.0116 moles = 99.14 g/mole
(5 points) 

20.) Calculate the osmotic pressure associated with 50.0 grams of an enzyme of molecular weight 98,000 g/mol dissolved in 2600 mL of benzene at 30.0(C.
Π = MRT
M = ((50.0 g) / (98000 g/mole)) / 2.6 L = 0.000196 M

 Π = (1.96x10-4 M)(0.821 Latm/molK)(303K)

Π = 0.00487 atm  = 4.8x10-3 atm
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