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Practice test #3
Ch 120






Use the following if neccesary;

R = 0.0821 liter atm/mole K        The universal gas constant

c = 3.00x108 m/sec                      The speed of light

1 atm = 760 mmHg = 760 torr

Part I  Multiple Choice.  Four points each.

1.    T      F     At a given temperature and pressure, methane (CH4)  gas will have a higher density

                      than nitrogen (N2).

2.    T      F      Radio waves have a higher frequency than infrared light.

3.  Which element of those below will have the highest ionization potential?

a. Sc




c. Br

b. La




d. At

4.  How many moles of argon are in a 500 ml container of argon at a pressure of

       150 torr and 22oC?

a. 4.07x10-3 moles


c. 0.0546 moles

b. 41.5 moles



d. 4.07 moles

5.  A 2.00 liter soda bottle is filled with air at 18oC and 1.00 atmospheres pressure.  If the lid

      is screwed on and the temperature is raised to 2500C, what will the pressure be?  (don't try

      this at home)

a. 13.9 atm

b. 1.8 atm

c. 0.072 atm

d. 0.56 atm

6.  How many valence electrons are there on an atom of  phosphorus?

a. 1

b. 3

c. 5

d. 7

e. 15

7.  Which kind of electron has the highest energy?

a. 4d


b. 5s


c. 4p


d. 4s

8.  Which element has properties very similar to those of nickel?

a. Cu


b. N


c. Pd


d. Fe

9.   How many bonds does an atom of phosphorus normally form?

a. 0

b. 1

c. 2

d. 3

e. 4

f. 5

10.  Which set of four quantum numbers is not possible, based on the rules learned in class?

n


l


m


s

a. 
5


3


-2


½

b. 
2


0


0


-½

c. 
4


-1


1


-½

d.
3


2


0


½

11.  Which bond is the most polar?

a. C-O


b. Si-H

c. P-I


d. N-Cl

12.  Which drawing represents a nitrogen atom which would have a charge of +1?

a.





c.

b. 





d.

13.  Which orbital diagram of those below is correct for the ground state of an atom?

a. [Ar]                                              

c. [Ar]   __        __ 
 4s

  3d



 4s

  3d

b. [Ar]                                               

d. [Ar]    _      ___  ___  ___  ___  ___           4s

    3d



 4s

   3d

Part II  Short Answer.  Five points each  unless stated otherwise.

14.  State the Aufbau principle

15.  Sketch graphs of both volume versus pressure and volume versus temperature in degrees

       centigrade for an ideal gas. (6 pts)

16.  Polar or non-polar molecule?  (fill in the blank)  (2 pts each)

a.  Br --Br  _________________________________

b.  H--C--C--F  ________________________________

c.  F--C--C--F  _________________________________

17.  What element has as its electron configuration  [Kr] 5s24d105p1? ___________________

18.  Write the orbital diagram (not the electron configuration) of the element silicon.

19.  Write the electron configuration of the ion Mg+2.

20.  a. Draw a Lewis diagram for the molecule PCl3
      b.  What are the shape and bond angle for the substituent atoms surrounding the phosphorus 

           atom?   
21.  a. Make a dot drawing for a magnesium atom. (3 pts)

      b.  Make a dot drawing for a sulfur atom. (3 pts)

     c.  Make a Lewis dot picture representing the compound magnesium sulfide (ex cr)

22.  a. Draw a Lewis structure for the ion SCN-. 

  b. Draw any possible resonance structures.  Equivalent or non-equivalent? (ex cr)

23.   a. State the periodic law of the elements. (3 pts)

       b.  What is the reason that the periodic law is true? (3 pts)

Part III  Solved problems.  Show all your work for full credit.  Points as stated.

2KClO3(s)     (    3O2(g)   +   2KCl(s)

24 a.    What volume of oxygen will be collected at STP if  2.50 g  of potassium chlorate is 

            decomposed? (6 pts)

b.  Ex cr.  What volume of oxygen will be collected over water at 27oC at a pressure of

     739 torr if 5.62 g of potassium chlorate is decomposed?  (the vapor pressure of water at this

     temperature is 27 torr) 

