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Name_________________________
Winter 2003-2004

Examination I





Box Number___________________

The more you show your work, the points I can award you.  If you present an answer with no indication of the logic you used to get there, you will not receive full credit. 

When making calculations, use all the digits provided.  Do not round until the end of a calculation.  (This is especially relevant for the calculation of molecular weights.)  

If the answer you provide is off by more than one significant digit, you will lose points. 

If you do not know the formula for a named compound, I will sell you the formula for one point per ion.  

There is a periodic table attached to the back of this exam.  You may tear it off.

1000 mL = 1 L 



Multiple Choice:  5 points each.  Choose one best answer.

1.
Which of the following lists of elements are presented in the order of increasing 


i.
electronegativity:  Zn, S, F


ii.
atomic radius:  O, Al, Sr


iii.
ability to lose electrons:  K, Na, Mg


iv.
ability to gain electrons:  I, S, O

a.  all of the above
b.  ii, iii, iv

c.  i, ii, iv
d.  ii, iii
e.  ii, iv

2.
A compound isolated from ice pack near the North Pole is found to contain new elements.  The compound, named santium clausate, contains the newly discovered element clausine.  Which of the following statements are consistent with recognized patterns used to name compounds?

i.
In its elemental form, santium is a gas.


ii.
The compound contains oxygen.


iii.
If santium clausite exists, its molecular mass is greater than the molecular mass of santium clausate.


iv.
Clausine dioxide is a covalent compound.

a.  ii, iv


b.  ii, iii, iv

c.  i, iv

d.  i, iii, iv
e.  iii, iv

3.
Consider two substances, A and B.  The molecular weight of A is larger than the molecular weight of B.  Which of the following statements will always be true?


i.
One mole of substance A has the same number of atoms as one mole of substance B.


ii.
One gram of substance A has the same number of molecules as one gram of substance B.


iii.
One mole of substance A will have more molecules than one mole of substance B.


iv.
One gram of substance A will have more molecules than one gram of substance B.

a.  none of the above
b.  iv only

c.  i, ii, iii
d.  i, iv

e.  ii, iii

Short Answer:
1.
(8 points) Beryllium and oxygen are in the same period of the periodic table, but they have very different chemical behavior.  Explain why electrons tend to leave beryllium and while electrons are attracted to fluorine.  

2.
(24 points) Write balanced and notated chemical equations for (three of) the following reactions.  Predict products when necessary.  (8 points each)


In a gaseous reaction, hydrogen sulfide burns in oxygen to form sulfur dioxide and water vapor.


When solid potassium chlorate is heated to just above its melting point, it decomposes to form potassium chloride and potassium perchlorate. 


When hydrogen gas is passed over powdered iron(III) oxide, iron metal and water vapor form.


The combustion of gaseous butane (C4H10) in oxygen forms carbon dioxide and water vapor.


The reaction that occurs when aqueous sodium hydroxide is combined with aqueous nickel(II) chloride.
3.
(8 points) Describe the process by which sodium chloride dissolves in water and explain why a salt water solution conducts a current while a sugar water solution does not.
Problems:  Answers without evidence of the logic used to acquire them will not receive full credit.  SHOW YOUR WORK

4.
(8 points) Ordinary household bleach is an aqueous solution of sodium hypochlorite.  What is the molarity of a bleach solution that contains 20.5 g of sodium hypochlorite in a total volume of 375 mL?

5.
(12 points) Serotonin (molecular weight = 176 g/mol) is a compound that conducts nerve impulses in brain and muscle.  It contains 68.2 mass % carbon, 6.86 mass % hydrogen, 15.9 mass % nitrogen, and 9.08 mass % oxygen.  


a.
What is its empirical formula?


b.
What is its molecular formula?

6.
(12 points) One of the compounds used to increase the octane rating of gasoline is toluene (C7H8).  


a.
Write the chemical reaction for the combustion of toluene.


b.
Suppose 15.0 mL of toluene (density = 0.867 g/mL) is consumed when a sample of gasoline burns in air (oxygen).  How many grams of toluene are consumed?


c.
How many grams of oxygen are needed for complete combustion of the toluene?

7.
(12 points) Methane and chlorine gas react to form chloromethane and hydrogen chloride gas.

CH4(g) + Cl2(g) → CH3Cl(g) + HCl(g)

a.
18.5 g of methane and 43.0 g of chlorine gas are placed in a container.  Which reagent will limit the amount of product formed?

b.
What is the theoretical yield of this reaction?

c.
Under certain defined conditions, this reaction has an 80% yield.  What mass of chloromethane forms under these conditions?

