I've grown accustomed to your base              Name____________________
_____1. Which substance produces OH– ions in water?   A)  CH3COOH


B)  C6H12O6   C )  NH3       D)  H2CO3
_____2.  According to Arrhenius, all acids in water must produce the ion with the symbol  A) H+     B)  OH-     C)  Cl-     D)  K+
_____3.   Solutions of  HNO3  may have a pH of 1.0, while solutions of acetic acid generally have a pH of about 3.0.  Compared to the concentration of H+ ions in acetic acid, the concentrations in nitric acid are  A) twice as great


B) 100 times greater       C) ten times less     D) 100 times less

_____4.   According to an alternate theory of acids and bases,  NH3 is a base in water because it  A) receives  H+ from the water   B) donates H+ to the water


C) donates OH–  to the water    D) receives OH–  from the water

_____5.  According to Arrhenius, electrolytes include   A) acids only   B) acids and bases only   C) acids, bases, and salts, only   D) all water soluble substances

_____6.  A solution of  NaOH in water is tested with various indicators.  Which combination is most likely correct?   A) Bromcresol green would be blue, and thymol blue would be yellow     B) litmus and methyl orange would both be red     C) bromthymol blue would be blue, and litmus would be red


D) methyl orange would be yellow, and bromthymol blue would be blue

_____7.   When sulfuric acid is reacted with potassium hydroxide, one of the products will be potassium   A) sulfide     B) sulfate     C) sulfite    D) oxide

_____8.  How many moles of NaOH are needed to exactly neutralize 50.0 mL of 2.00 molar HCl?   A) 100. mol     B) 0.100 mol     C) 2.00 mol     D)  25.0 mol

_____9.   How many mL of 0.200 molar HCl will exactly neutralize 36.0 mL of  0.500 molar NaOH ?   A)  18.0   B)  14.4      C)  36.0     D)  90.0  

_____10.  The pH of pure water is   A)  1.00    B)   5.00   C) 7.00    D)  14.0

11.      Acids react with indicators, and have low pH.  State one OTHER way you could identify a solution, in the lab, as acidic.

(all answers on this test are worth 3.5 points)

_____12.     For the reaction   2 SO2(g)   +  O2(g)   ⇄  2 SO3(g)   +  heat.  Which conditions most favor the production of SO3(g)  ?


A) high temperature and high pressure   B) high temperature and low pressure    C) low temperature and low pressure    D) low temperature and high pressure.

_____13.   The reaction   N2(g)    +   O2(g)    ⇄   2 NO(g)  is at equilibrium.  What would happen if the volume of the container were decreased?


A) the amount of N2  would increase    B) the amount of O2  would decrease


C) the amount of NO would increase    D) all of the amounts would stay the same.

14 – 16.  For the reaction   N2(g)   +  3 H2(g)     ⇄   2 NH3(g)     ( (H° = –91.8 kJ)  Predict what would happen to the amount of  H2 at equilibrium for each of the following changes.  (increase, decrease, or remain the same)

______14.  Some nitrogen gas is removed

______15.  The temperature is decreased

______16.  The volume of the container is increased

______17.  Which substance is produced from its elements in an endothermic reaction?   A)  NH3    B)   CO2    C)   NO2     D)  H2O

______18.  A reaction will be spontaneous at ALL temperatures, if the reaction causes the potential energy of the system to   


A) decrease, and the entropy to increase


B) decrease, and the entropy to decrease


C) increase, and the entropy to decrease


D increase, and the entropy to increase

______19.   Which change would cause an increase in entropy?


A)  H2O(g)   (  H2O (l)     B)  CO2(s)  (  CO2(g)


C)  N2(g)   +  3 H2(g)   (  2 NH3(g)       D) 2 H2(g)  + O2(g)  ( 2 H2O(l)

______20.  A system is at equilibrium when   


A) the reacting  particles have stopped moving


B) the concentration of product is the same as that of reactant


C) the concentration of product is greater than that of reactant


D) the concentration of product is constant 

______21. A 0.1 M solution of acetic acid differs from a 0.1 M solution of ammonia, in that the acetic acid solution has a larger   A) pH    B) OH( concentration


C) H3O+concentration    D) concentration of solute

______22,  Which process uses a volume of a solution of known concentration to determine the concentration of another solution?


A) filtration      B) distillation     C) transmutation
D) titration

_____23.   Which aqueous solution will react with CH3COOH  to form a salt and water?     A) HCl       B)  NaOH        C)   KCl       D)   HNO3
24.   A student performed a titration using two burettes, and obtained the data provided.



Complete the table, by calculating the volumes of acid and base, and the molarity of the base.  Show work in the space under the table.

	
	     HCl   
	  KOH

	initial reading  (mL)


	 2.50  
	  4.50

	Final reading   (mL)


	42.50
	24.50

	mL  added 


	
	

	Molarity


	 0.40 molar
	


25.   A  student has a bottle that is labeled "acid" but she does not know whether it is the weak acid, carbonic acid, or the strong acid, nitric acid.


Which indicator might she use to distinguish between the two acids?  Explain your answer.

Extra Credit.  I.   A student prepares 50.00 mL of an HCl solution that has a pH of  2.00.    He then adds 50.00 mL of pure water to the solution.  What is the new pH?    

II.   How many grams of  NaOH would exactly neutralize  50.0 mL of 4.00 molar H2SO4 ?  

