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~ 35 g in 100 mL H2O @ room temperature!



Strong Weak Non- 
0.00M ! !  0.10M    0.10M



Which does not constitute a conjugate acid-base
 pair?!

 A) H3PO4 / H2PO4
−   B) H2PO4

− / PO4
3− 

 C) HPO4
2− / PO4

3−   D) H2PO4
− / HPO4

2− 



Nitric acid, HNO3, is considered to be a strong acid
 whereas nitrous acid, HNO2, is considered to be a weak
 acid. Which of the statements here is fully correct?!

A. Nitric acid has an aqueous equilibrium that lies far to
 the right and NO3

– is the conjugate base, which is
 neutral.!
B. Nitric acid has a stronger conjugate base than nitrous
 acid.!
C. The dissociation of nitrous acid compared to an equal
 concentration of nitric produces more H+.!
D. The equilibrium of nitrous acid lies far to the left and
 the conjugate base is weaker than the conjugate base of
 nitric acid.!

What are the major species present in an
 aqueous solution of 1.0 M CH3COOH? 

  I) CH3COOH          II) H2O          III) H3O+           

  IV) CH3COO−         V) OH−  

  A) I and II   B) II, III, and IV 

  C) I, II, III, and IV  D) I, II, III, IV, and V 





Aniline, C6H5NH2, was isolated in the 1800s and began
 immediate use in the dye industry.  What would be the
 formula of the conjugate acid of this base?!

A. C6H5NH2
+!

B. C6H5NH3
+!

C. C6H5NH–!

D. C6H5NH+ !
Use information on this table to determine which of
 the following bases would have the weakest
 conjugate acid:!

OC6H5
–;   C2H3O2

–;     OCl–;      NH3!

A. OC6H5
– !

B. C2H3O2
–     !

C. OCl–     !
D. NH3!



In an EPA pond water sample at 19.5 oC, the [H+] was
 instrumentally determined to be 1.2 × 10–6 M. What is
 the [OH–] in the sample?  Is the sample acidic, basic,
 or neutral?!

A. 1.2 × 10–20 M; acidic!
B. 1.2 × 10–20 M; basic!
C. 8.3 × 10–9 M; basic!
D. 8.3 × 10–9 M; acidic!

What is the pH value for a 0.100M solution of
 HF (Ka = 3.53 x 10-4)? 

    HF(aq) 	
 	
 H 
+

(aq) + F -
 (aq) 	


Ka =	

[H 

+] [F -] 	

      [HF]	


Concentration (M)       HF           H 
+

          F -
 	


__________________________________________	

Initial                          0.100         0         0	

Change                      0.100-x      +x       +x	

Equilibrium 	
 	
          0.100-x        x         x	


Kc =                   = 3.53 x 10 -4 =                                        	
[H 
+][F -]	


    [HF]	

x2	


(0.100 - x)	


Quadratic:	

0 = x2 + 3.53 x 10 -4 x - 3.53 x 10 -5  

3.53 x 10 -4 (0.100 - x) = x2	


x=[H 
+] = 0.00594 M; pH= 2.23	


 HF(aq) 	
      H 
+

(aq) + F -
 (aq) 	
 	
	


Simplified:	

3.53 x 10 -4 = 

x2	


(0.100 )	

3.53 x 10 -4 (0.100 ) = x2	

x= [3.53 x 10 -4 (0.100 ) ]1/2	
x=[H 

+] = 0.00805 M; pH= 2.09	


Butyric acid, HC4H7O2, is a weak acid, which is foul
 smelling that can be found in spoiled butter.  But, un
-intuitively the compound has many uses in synthesizing
 many popular, common food flavors.  The Ka of
 HC4H7O2 at room temperature is 1.5 × 10–5.  What
 would be the pH of a 0.20 M solution of the acid?!

A. 5.52!
B. 4.82!
C. 2.76!
D. –0.70! The anions are the

 conjugate bases of the
 corresponding acids. 



The following salts were all placed in separate solutions at the
 same temperature so that their concentrations were all equal.  
 Arrange them in order from lowest pH to highest pH.	


  NaCl;      NH4NO3;     Ca(C2H3O2)2;      AlCl3	


Additional information: Kb for NH3 = 1.8 × 10–5; Ka for
 HC2H3O2 = 1.8 × 10–5; Ka for Al(H2O)3+ = 1.4 × 10–5.	


A. 	
NaCl; 	
NH4NO3;     Ca(C2H3O2)2; 	
AlCl3	

B. 	
AlCl3;     	
NaCl; 	
 	
NH4NO3;         Ca(C2H3O2)2	

C. 	
AlCl3; 	
NH4NO3; 	
NaCl; 	
 	
Ca(C2H3O2)2	

D. 	
NH4NO3;   AlCl3; 	
 	
NaCl; 
	
 	
Ca(C2H3O2)2	


Formation of Acid Rain 

How does this relate to global warming and energy policy? 

Fossil fuels: coal and oil? 

Acid Rain 

The pH of “clean” rain is slightly acidic ~5.6 due to the CO2 -
 carbonic acid equilibrium:	


CO2 (g) + H2O(l)                   H2CO3 (aq)                    H3O+
(aq) + HCO3

-
(aq)	


Acids are produced by the reaction of sulfur dioxide and sulfur
 trioxide with water, which add to the acidity of rain. 	


SO2 (g) + H2O(l)                H2SO3 (aq)	


2 SO2 (g) + O2 (g)                 2 SO3 (g)	


SO3 (g) + H2O(l)                H2SO4 (aq)	


An environmental chemist obtained a sample of rainwater
 near  Buffalo, N.Y.  The [H+] was determined to be !
3.5 × 10–6 M.  What is the pH, pOH, and [OH–] of the
 solution?!

A. pH = 5.46 ; pOH = 8.54; [OH–] = 7.0 × 10–6 M!
B. pH = 5.46 ; pOH = 8.54; [OH–] = 2.9 × 10–9 M!
C. pH = 12.56 ; pOH =1.44 ; [OH–] = 3.6 × 10–2 M !
D. pH = 8.54; pOH = 5.46; [OH–] = 2.9 × 10–9 M!



Two weak acids, HA and HB are placed in separate
 solutions so that their molarities are the same.  Which, if
 either, would have the larger value for Ka if the pH of the
 HA solution were lower than the pH of the HB solution?!

A. HA has the larger Ka.!
B. HB has the larger Ka.!
C. The Ka of HA = Ka of HB.!
D. More information is needed to answer the question.!



Some CO2 gas is bubbled into water.  Which of the
 following compounds would be suitable to now
 neutralize the CO2 infused solution?!

A. !K2O!
B. !NaCl!
C. !NH4Br!
D. !AlCl3!

HCl(aq) +  NaOH (aq)       NaCl (aq) + H2O(l)! ___________________________________________________!
•  HCl(aq)         H+

(aq) + Cl -(aq)!

•  NaOH (aq)        Na+
(aq)+ OH-

(aq)!
•  NaCl (aq)        Na+

(aq)+ Cl-(aq)!   __________________________________________________________________________________________________!

Na+
(aq)+ OH-

(aq) +  H+
(aq) + Cl -(aq)       !

Na+
(aq)+ Cl-(aq) + H2O(l)! ______________________________________________________________________________!

H+
(aq) + OH -(aq)        H2O(l)!





Which is the Limiting Reagent? 
Must use the limiting reagent: 



Must use the limiting reagent: 


