Chemistry 106: General Chemistry

Syracuse University Project Advance

Exam #4, Fall 2014
Name





 Period _____
Date




The last page of is a periodic table.

1)
Based on molecular mass and dipole moment (strength of the dipole-dipole IMF) of five compounds in the table below, which should have the lowest boiling point?



Compound
Molecular Mass (amu)
Dipole Moment (debye)








       Strength of Dipole-Dipole IMF


CH3CH2CH3

44



0.0



CH3OCH3

46



1.3



CH3Cl


50



2.0



CH3CHO

44



2.7



CH3CN

41



3.9

a)  CH3CH2CH3
b)  CH3OCH3
c)  CH3Cl

d)  CH3CHO

e)  CH3CN

2)
London-dispersion force is the attractive force between

a)  an ion and a permanent dipole

b)  an instantaneous dipole and an induced dipole

c)  two permanent dipoles

d)  two molecules with hydrogen bonds to an oxygen atom

e)  two ions

3)
The intermolecular force(s) responsible for the fact that H2O has the highest boiling point in the series H2O, H2S, H2Se, H2Te is/are

a)  hydrogen bonding

b)  dipole-dipole interactions

c)  London-dispersion forces

d)  mainly hydrogen bonding but also dipole-dipole interactions

e)  mainly London-dispersion forces but also dipole-dipole interactions

4)
Using the phase diagram shown below, in which phase does this substance exist at room temperature and pressure?  
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e)
not enough information provided

5)
Using the phase diagram shown below, what phase transition takes place if the pressure on the substance is decreased at constant temperature?   
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a)
phase z to phase x

b)
phase z to phase y

c)
phase y to phase x 

d)
phase x to phase z

e)
not enough information provided

6)
Which one of the following substances would be the most insoluble in water? 

(a)
KOH

(b)
KCl

(c)
NaCl

(d)
CaCl2
(e)
benzene (C6H6)

7) 
Which of the following statements is (are) true?

I.  The shape of the water-to-glass meniscus results from the strong adhesive forces between glass and water.

II.  The formation of hydrogen bonds is the reason that the density of ice is greater than the density of  liquid water.

III.  The freezing point of a liquid does not change as the atmospheric pressure changes.

IV.  The boiling points of the halogens increases going from F2 to I2 due to ion-dipole interactions

a) Only I is correct

b) III and IV only are correct

c) I,III, and IV are correct

d) Only III is correct

e) All the statements I,II,III, and IV are correct

8)
Which of the following phase changes is (are) exothermic?


I.
Melting ( solid ( liquid )


II.
Sublimation ( solid ( gas )


III.
Condensation ( gas ( liquid )


IV.
Freezing ( liquid ( solid )


V.
Vaporization ( liquid ( gas )




a) Only III is endothermic




b) Only III and IV are endothermic




c) Only I and V are endothermic




d) II,III, and IV are endothermic




e) I,II, and V are endothermic
9)
The line, labeled b, on the heating curve shown below of a pure substance corresponds to



a)
a liquid vaporizing



b)
a pure gas increasing in temperature



c)
a gas/liquid mixture increasing in temperature



d)
a solid/liquid mixture increasing in temperature



e) 
a pure solid melting











         e







     d
Temperature





     c




          b


        a







Time
10) 
The vapor pressure of  the solvent, pure decane, is 250 mmHg at 120oC.  What is the vapor pressure of a solution prepared by dissolving 0.970 moles of camphor (C10H16O) in 1000g of decane (C10H22     mw=142g/mole)?

a) 242.5

b) 219.8

c) 30.3

d) 105.5

e) none of these

11)
Which of the species below would you expect to show the least hydrogen bonding? 

a)
NH3
b)
H2O

c)
HF

d)
CH4
e)
All would show the same level of hydrogen bonding

12)
Which of the following is not a colligative property?

a)
freezing point depression

b)
boiling point elevation

c)
osmotic pressure

d)
solubility

e)
None of these

13)  
Two teaspoons of sugar, C12H22O11 , in a cup of coffee correspond to 10 g of sugar dissolved in 200 g of water.  What is the mole fraction of sugar in such a solution?

a) 0.05

b) 0.0026

c) 0.146

d) 0.048

e) 1.15 x 10-4
14) 
The critical temperature and pressure of CS2 are 279 oC and 78 atm, respectively.  At temperatures above 279 oC, CS2 can occur only as a 



a) solid




b) liquid




c) liquid and gas




d) gas




e) not enough information provided
15)
Which of the following solutes dissolved in 1000 g of water would be expected to boil at the highest temperature?

a)  0.003 moles of acetic acid, CH3COOH


b)  0.002 moles of ammonium nitrate, NH4NO3

c)  0.003 moles of glucose, C6H12O6

d)  0.002 moles of  magnesium sulfate, MgSO4

e)  0.002 moles of magnesium chloride, MgCl2

16)
Which one of the following substances would be the most soluble in CH3OH?

a)  CCl4
b)  Kr

c)  HCl

d)  CH3CH2CH2CH2CH2CH2CH2OH

e)  CH3CH2CH3

17)
Adding solute to a solution increases each of the following except?

a)  molality

b)  osmotic pressure

c)  boiling point

d)  vapor pressure

18) 
 Which liquid will have the highest freezing point?

a) aqueous 0.5 m KF

b) aqueous 0.75 m glucose

c) aqueous 0.75 m sucrose

d) aqueous 0.24 m FeI3
e) pure H2O

19)
What is the freezing point (in °C) of a solution prepared by dissolving 11.3 g of Ca(NO3)2 in 115 g of water?  [The molal freezing point depression constant for water is 1.86°C/m]

a)  -3.34

b)  -1.11

c)  3.34

d)  1.11

e)  0.00

20) 
Polyethylene is a synthetic polymer or plastic with many uses.  If 1.4 g of a polyethylene sample was dissolved in enough benzene to make 100 ml of solution and the osmotic pressure was found to be 1.86 torr at 25oC, what is the molecular weight of the polyethylene?

a) 1.06 x 108
b) 11,900

c) 5720

d) 3.39 x 106
e) 140,000

21) 
What is the molarity of HCl in a solution prepared by dissolving 5.5 g of HCl in 200 g of C2H6O if the density of the solution is 0.79 g/ml?



a) 21 M



b) 0.93 M



c) 0.58 M



d) 6.0 x 10-4 M



e) not enough information provided


EC) 
Thyroxine, a hormone that controls the rate of metabolism in the body, is isolated from the thyroid gland.  If 0.455 g of thyroxine is dissolved in 10.0 g of benzene, the freezing point of the solution is 5.144 oC.  Pure benzene freezes at 5.444 oC and has a value for the molal freezing point depression constant, Kf of 5.12.  What is the molar mass of thyroxine?  (MUST SHOW ALL WORK)
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