
Final exam “blueprint” 

Thermodynamics: 

What does spontaneous mean?  How do free energy and entropy relate to 

spontaneity?  How do other quantities relate to spontaneity (i.e. the rate of reaction, 

the equilibrium constant for a reaction, and E˚cell for redox) 

Predicting absolute entropy (S˚) for a substance – what determines how entropic an 

individual substance is?   

Predicting entropy change (∆S) for the reaction/system:  By looking at a particular 

chemical reaction or physical change, determine whether the entropy change is 

positive or negative.  Be able to calculate ∆S system, given S˚’s for the reactants 

and products. 

Predicting spontaneity:  Be able to identify systems that are “always spontaneous”, 

“never spontaneous” or “temperature dependent”, given the numerical values OR 

signs of ∆H and ∆S.  For temperature dependent systems, be able to determine if 

lowering or raising the temperature will make the rxn/process spontaneous. 

Be able to calculate at which temperature a “temperature dependent” process 

will become spontaneous. 

Be able to calculate ∆G using ∆H and ∆S  OR  free energies of formation. 

 

Kinetics 

Be able to calculate relative rates of appearance or disappearance of 

products/reactants, given the balanced chemical equation for the reaction. 

Be able to determine a rate law, given experimental data (i.e. rates measured 

starting with different initial concentrations of reactants 

Know the difference between rate laws and integrated rate laws. 

Know how to determine the order of reaction graphically (integrated rate laws.) 

Know how to write a rate law, given a possible mechanism for the reaction. 

 (Know how to identify the possible mechanism, give the rate law.) 

Know what a catalyst is, what it does, and how it does it! 

 

 



Equilibrium 

Be able to write equilibrium expressions, given the balanced chemical equation for 

the reaction. 

Know how the value of K influences the  balance of products/reactants at 

equilibrium. 

Know how to calculate K for various forms of a chemical equation (i.e., given K 

for the reaction in one direction, what is K for the reverse reaction?  If the equation 

is balanced with different coefficients, how is K calculated?  Etc.) 

Know how to determine whether a reaction will produce more reactants, more 

products, or is at equilibrium, given initial concentrations (i.e. Q vs K) 

Know Le Chatelier’s principle and be able to use it to predict which way a reaction 

will shift when exposed to an “external stress” (i.e. adding more reactant, removing 

product, changing temperature, changing volume, adding a catalyst, adding a 

nonreactive gas, etc.)  Know how the effect of changing temperature depends on 

whether the reaction is exothermic or endothermic. 

Know the effect on K of a) changing temperature b) changing reaction 

concentrations. 

Be able to determine equilibrium concentrations of reactants and products given: 

a) Initial concentrations and % reaction. 

b) Initial concentrations and K. 

Be able to determine K, given: 

a) Initial concentrations and % reaction. 

b) Initial concentrations and one or more final concentrations. 

 

Acids, bases and solubility equilibria 

For more information about the next 5 items, see your yellow sheet! 

Know the 6 strong acids! 

Be able to identify weak acids (if it starts with an H, and isn’t a strong acid, 

it’s weak   OR if it has COOH, it’s weak) 

Know how to identify a strong base (in this class, anything with OH −) 

Know how to identify a weak base (in this class, it’s an amine or a 

negatively charged ion that isn’t OH−) 



Know how to identify a salt/ionic compound and determine the pH of a salt 

(either by predicting acidic/basic/neutral OR through calculations) 

Be able to calculate pH, pOH, [H3O
+
], [OH−] for strong acids and strong bases. 

Calculations with weak acids/bases: 

Be able to calculate pH for weak acids, given Ka. 

Be able to calculate pH for weak bases, given Kb. 

Know how to convert Ka to Kb and know when it is appropriate to do so. 

Be able to calculate Ka or Kb for an acid base or, given its pH or % 

ionization. 

Be able to calculate pH for an acid or base, given its percent ionization. 

Know the relationship in strength between an acid and its conjugate base. 

Know how to determine whether a salt will be acidic, basic, or neutral. 

Know how to identify effective buffer solutions. 

Know how to calculate the pH of a buffer. 

Know how to calculate the pH of a buffer after either strong acid or strong base is 

added. 

 

Solubility: 

 Know what “insoluble” really means! 

 Be able to calculate Ksp given the molar solubility and structure of an 

“insoluble” salt. 

 Be able to calculate molar solubility, given the Ksp and structure of a 

“insoluble” salt. 

 Know how to determine “whether  a precipitate forms”  when two solutions 

are mixed together (given the M and structures of the reactants and the Ksp of the 

possible precipitate.) 

 

 

 

 



Electrochemistry: 

    Basic redox: 

Know how to determine the oxidation state/number for an element 

within an ion or molecule. 

  Know the difference between oxidation and reduction. 

  Know how to write half reactions for redox processes. 

  Know how to balance a redox reaction in acid. 

 Electochemical cells: 

  Know what galvanic/voltaic cells are. 

Be able to predict the anode and cathode of a galvanic cell, given the 

identity of the electrodes and a table of reduction potentials. 

Be able to determine E˚cell for a reaction, given the overall reaction 

and a table of reduction potentials. 

Know how the sign of E˚cell  determines whether or not a reaction is 

spontaneous. 

 

 

 


