Chemistry II - AP





           Liquid / Solid / Phase Change Practice Test   
Solution Set
 1.    E  
For a given substance, the vapor pressure increases when:   

           
A) the temperature rises;        B) the atmospheric pressure is decreased;      C) the number of moles of the substance present is increased;     D) the lid of the container is opened to the atmosphere;


E) both A and B.

 2.    B  
Substances that are liquids at room temperature or below would most likely be classified as:

           
A) ionic;       B) nonpolar covalent molecular;       C) metallic;       D) covalent network.

 3.    B  
A material that may be considered to be amorphous is:   

           
A) diamond;       B) glass;        C) salt;        D) sugar;       E) graphite.

 4.    D  
Crystals such as diamond that are very hard, have high melting points, and are nonconductors of electricity are classified as: 

A) ionic crystals;         B) (covalent) molecular crystals;         C) metallic crystals;        D) covalent (network) crystals;           E) atomic crystals.

 5.    C  
As water undergoes fusion (physical - not nuclear!), it:    [fusion = melting = solid -> liq]
           
A) gives off heat and contracts;        B) gives off heat and expands;    

           
C) takes in heat and contracts;           D) takes in heat and expands.

 6.    D 
Which of the following has the highest boiling point?   

           
A) oxygen;       B) argon;        C) helium;       D) HF;        E) HBr.

 7.    B  
Which of the following changes is exothermic?   

           
A) conversion of 1.0 gram of water at 100oC to steam at 100oC;      B) conversion of 1.0 gram of water to ice at 0oC;        C) sublimation of 1.0 gram of ice at -10oC;       D) changing the temperature of 1.0 gram of ice at -10oC to 0oC;      E) all of the changes above are exothermic.

 8.    F  
 An unknown metal crystallizes in a hexagonal cubic lattice.  Each atom in this structure has how many nearest-neighbor atoms?     A) 2;      B) 4;      C) 6;     D) 8;      E) 10;        F) 12;      G) 16.

 9.    D  
The equilibrium vapor pressure of liquids depend on:      

           
A) the temperature only;          B) the nature of the liquid only;         C) the temperature and volume of the liquid;        D) the temperature and nature of the liquid;                E) the temperature, volume, and nature of the liquid.

10.    B  
The temperature above which a substance can exist only as a gas is the:

           
A) boiling point;    B) critical temperature;    C) dissocation temperature;    D) inversion temperature;   E) vaporization point.

11.    C  
 Liquids vaporize when:   


A) attractive forces completely disappear between atoms in the molecule;   


B) the heat of vaporization is high;   


C) the thermal motion overcomes the attractive forces between molecules;    


D) thermal motion stops long enough for the molecule to escape; 


E) intramolecular bonds are broken within the molecule.

-2-

12.  Will water rise to a greater height by capillary action in a glass (borosilicate) tube or in a polyethylene tube of the same diameter?  Justify your answer.


The water will rise to a greater height in the glass tubing due to the stronger IMF.  The hydrogen bonding of the water is attracted to the electronegative oxygen in the borosilicate molecules.  The polyethylene contains only carbon and hydrogen, so van der Waals is the only IMF of note.
13.   22.5 kcal 
 How many kilocalories would be required to change 38.0 grams of water at 60.0oC to steam at 125oC?  (Assume standard pressure.)




H1  =  (38.0 g)(1.00 cal/g-oC)(40.0oC)  =  1520 cal

= 1.52 kcal



H1  =  (38.0 g)(540. cal/g)  =  20,520 cal


= 20.5 kcal




H1  =  (38.0 g)(0.50 cal/g-oC)(25.0oC)  =  475 cal

= 0.475 kcal




Htotal  =  22.5 kcal
 Use this information for the next two questions:

  A small number of aluminum atoms are introduced into a sample of pure silicon crystal.

14.    T      It would be expected that a semiconductor would be formed.

15.    T       If a semiconductor were formed, it would be a p-type semiconductor.

....................

16. What two variables are related in the Clausius-Clapeyron equation?   What is the significance of their relationship?


the natural log (ln) of the vapor pressure vs. the inverse of temperature (Kelvin)

by plotting one vs. the other, from the slope of the line, it is possible to attain the heat of vaporization of a substance.
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17.   D       Which of the following statements is true?        

           
A) Covalent bonds are weaker than London forces between molecules.

           
B) Covalent bonds have about the same strength as dipole-dipole attractions, and, indeed, this is another name for a covalent bond. 

           
C) Hydrogen bonds between water molecules are stronger than the covalent bonds in water molecules.    

           
D) Dipole-dipole attractions between SO2 molecules are weaker than the covalent bonds in SO2 molecules.    

           
E) Dispersion forces between molecules are stronger than most ionic bonds.

18.   B        Which of the following is true?          

           
A) The freezing point of a substance is always lower than its melting point.     

           
B) In a series of related substances, the strength of dispersion forces increases as the molecular weight increases.      

           
C) Substances with low critical temperatures possess strong intermolecular forces of attraction.     

           
D) The vapor pressure of a liquid depends on the number of moles of liquid in the container.               

           
E) "Hydrogen bonding" is always an intramolecular force.

19.    C       Progressive heating of a solid at its melting point does not result in a temperature increase because the thermal energy being absorbed is used to: 

           
A) increase the average kinetic energy of the solid particles;

           
B) expand the mercury in the thermometer being used;

          
 C) overcome the interunit forces of attraction in the solid;

           
D) decrease the average potential energy of the solid particles;

           
E) vaporize the liquid formed from melting.

20.      A3BC
What is the empirical formula of a complex ionic crystal composed of elements A, B, and C if element A exhibits a face-centered cubic arrangement, while element B exhibits a body-centered arrangement and element C is located on the corners of this unit cell?  

21.    0.26 J/g-oC 
When 60.0 grams of the metal, initially heated to 100.0oC, is dropped into 55.0 grams of distilled water, the final temperature of the water-metal solution is 25.0oC.  If the initial temperature of the water was 20.0oC, what is the specific heat of the metal?




mCt  = mCt




Cmetal  =  [(55.0 g)(4.184 Joules/g-oC)(5.0oC)] / [(60.0 g)(75.0oC)]




Cmetal  = 0.256  = 0.26 J/g-oC
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22.    carbon
 What element is added in small quantities (from 0.1% - 1.5%) to iron in order to make steel?  This element is added in order to form strong directional bonds within the solid.
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23 - 25.    Using the phase diagram above, label the following pertinent parts (using the assigned letters):

A) solid state;         B) liquid state;        C) gaseous state;      D) triple point;         E) normal freezing point;

F) normal boiling point;           G) critical point;              H) boiling point other than the normal point;

I) melting point other than the normal point.          J) Show with an arrow where sublimation occurs.

26.          2.79 g/cm3
A certain metal exhibits a simple cubic crystalline unit cell and has an atomic radius of 2.40 Angstrom.  The molecular weight of this metal is 186.2 g/mole.  What is the calculated density (in g/ml) of this metal?






r = 2.40 x 10-8 cm  => E = 2r = 4.80 x 10-8 cm  => V = 1.11 x 10-22 cm3





186.2 g 
1 mole

      1 atom
  1 cell






-----------  x  -------------------  x  ------------ x  ---------------  =






1 mole         6.02 x 1023 atoms       1 cell
1.11 x 10-22 cm3





D = 2.79 g/cm3
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27.      2243 pm
What X-ray wavelength would give a second order reflection with an angle of 10.40o from crystal planes with a spacing of 405 pm?



n = 2dsin


2(405 pm)  = 2d[sin(10.40)]


d = 2243 pm

Possible Essays:     KNOW HOW TO ANSWER THESE!!!
1. Explain why a butane cylinder registers a constant pressure until it is almost empty?

2. Describe an experiment to determine Avogadro's number by a method based on X-ray diffraction.

3.  Ethyl chloride [C2H5Cl] (B.Pt. = 12oC) is used as a local anaesthetic.  When the liquid is sprayed on the skin, it cools the skin enough to freeze and numb it.  Explain this cooling effect of liquid ethyl chloride.

4.
Does the nature of intermolecular forces change when a substance goes from a solid to a liquid, or from a liquid to a gas?  What causes a substance to undergo a phase change?

5.
Rationalize the difference in boiling points between dimethyl ether and ethanol.


dimethyl ether:  CH3OCH3     B.Pt. = -25oC                 ethanol:     CH3CH2OH

B.Pt. = 79oC

6.
What is the difference between evaporation and boiling?

7.  Why is graphite such a good electrical conductor while diamond is a good insulator if they are both allotropes of carbon?
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