Chemistry 101    
Practice Test #4   

Chapters 11, 14, and 15

 R = 0.0821 L- atm / mole-K


Use at least 3 significant figures for all molecular weights from the periodic table





For all of the numerical problems on this test round off to correct significant figures.

Put correct units in all calculations and answers.  Show all work!

For essay type answers write legibly in complete sentences using correct grammar and spelling. 

Chapter 11 – Gases

1a.) What is the equation you would use to solve an “initial condition – final condition” gas law problem?

 b.) A sample of gas has a volume of 56.5 ml at 5.00 atm and 185˚ C.  What will be its volume at STP?

 c.)What is the volume of 1 mole of any gas at STP?_________  _____   Use this value to 








units

      figure out how many moles of gas are contained in the sample above.

2.  What happens to the pressure of a gas if its volume is reduced by half at constant temperature?  Be as specific as possible in your answer.

3.  1575 mm = ___________   atm. Show calculation.
4.  How many moles of argon gas would it take to fill a 375 ml bulb to a pressure of 1520 mm at a      temperature of 115˚C?  
5.  Fill in the blanks with low or high:

A real gas behaves most like an ideal gas under conditions of _________ temperature and

_________ pressure.

6a.)  What does the Kinetic-Molecular Theory say about intermolecular attractive forces in an ideal gas?

b.) Based on this answer , _________ would behave most like an ideal gas and ________would

 behave least like an ideal gas.

a.) Cl2(g)
     
   b.) H2O(g)    

c.) CO(g)
Explain your choices.

Chapter 14 – Equilibrium

7. 196.4 kcal of heat are given off when elemental sodium and chlorine react by the equation below: 




2Na(s) + Cl2(g) -----> 2NaCl(s) 

a.) Place “196.4 kcal” in the above reaction on either the product or reactant side of the equation, as appropriate. 

b.) Is this reaction exothermic or endothermic? ___________________ 

c.) What is the sign of (E for this reaction: positive or negative? __________________ 

8. Write the equilibrium constant expression for the following reaction: 


If the value of K for this reaction is 1.3 x 108 at a particular temperature, in which direction does   

the equilibrium lie mainly? _____________ left or right? Would you expect to find a higher 

concentration of product or reactants in the equilibrium mixture at this temperature?_________
9. Consider the following reaction: 
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a.) Write the word “heat” in the above equation as either a product or a reactant, based on the sign of the energy of the reaction. (Assume (H and (E are the same thing, energy of the rxn).
b.) Which direction would the reaction shift if the temperature was increased?______________ 

Would this shift increase the concentration of the products or reactants?____________ 

c.) What effect (increase K, decrease K, or no effect) would this shift have on the 

value of K for this reaction after equilibrium was reestablished?______________ 

d.) If more CH4 was added to the system at equilibrium what direction would the reaction shift?___________ 

f.) Would this increase or decrease the CO concentration?_______________ 
The H2O concentration?_______________ 
10. Consider the following chemical reaction:


2SO2  +  O2  (  2SO3
a.) If the reaction vessel contains only SO2 and SO3 at the start of the reaction, what will be the rate of the forward rxn?_____________ What will be the rate of the reverse rxn?____________            Possible answers are: slow, zero, fast, moderate.
b.) After a few minutes will the rate of the forward rxn increase or decrease?________________ 
What about the rate of the reverse rxn? ______________ 

c.) At equilibrium what can be said about the rates of the forward and reverse rxns? _________

    1.) The reverse rxn will be faster than the forward reaction.

    2.) The forward reaction will be going faster than the reverse reaction.

    3.) Both rates will have slowed down.

    4.) Both rates will be the same.

Chapter 15 – Electrolytes, Acids and Bases (through p. 609.)

11. Give the Bronsted-Lowry definition for an acid. 

  

12a.)  Kw = [H3O+] [OH-]. What is the numerical value of Kw? ___________What is the [OH-] in a 
solution that has an [H3O+] of 1 x 10- 9 ?_________________ (No calculator needed!) Is this
 solution acidic or basic?____________ 
b.) A solution with an [OH-] of 6.4 x 10-3 has an [H3O+] of _________________ (Calculator needed.)   Show calculation here:

13. Underline the acid(s) which ionize 100% in water: HF HCl HNO3 HC2H3O2 HCN H2SO4 
Write out the equation for any one of the above ionizing in water. Pay attention to the arrow(s)!
14. Write the equation for the ionization of ammonia, NH3, in water. 

Does NH3 ionize 100% in water?___________ NH3 is a weak base; give the formula for a typical 

strong base.  _____________
  
15. Which of the following is the strongest acid?___________ 
                          acid                Ka 
                        H2CO3         4.3 x 10-7 
                        H2PO4-         6.2 x 10-8 
                        CH3COOH     1.8 x 10-5 
16. In order to be an electrolyte a substance must produce_______________ when dissolved in water.

Determine if the following, when dissolved in water, would act as electrolytes or nonelectrolytes: 

CH4 ________   KOH_________ N2O4 __________ NH3 ___________ H2SO4 ______________

​HC2H3O2 _________ Of the electrolytes, circle the ones which are weak electrolytes.
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