                              



     Chemistry II-AP

                          


          Acid-Base Problems Quiz 







        Solution Set
1.    D  
Calculate the pH of a mixture of exactly 5 drops of 0.30 M HNO3 and exactly 20 drops of water.


A) 1.12;       B) 2.24;        C) 0.52;        D) 1.22;         E) 2.52;          F) 4.32


V2  = [(0.30 M)(5 drops)] / 25 drops  =  0.060 M   pH  = 1.22
2.    A    
Calculate the pH of a 0.15 M NH3 solution.  The pKb for ammonium hydroxide is 4.74.


A) 11.22;         B) 2.78;         C) 0.82;          D) 13.2;         E) 6.67;         F) 9.26


1.8 x 10-5  =   x2 / 0.15    x = [OH-1]  =  0.00164 M   


  pOH = 2.784   =>    pH  = 11.216
3.    A    
What is the Ka for a weak monoprotic acid if a 0.100 M solution has a pH of 3.87?


A) 1.8 x 10-7;        B) 1.8 x 10-9;          C) 1.8 x 10-8;         D) 1.3 x 10-7;           E) 1.3 x 10-5.    


pH  = 3.87    [H+]  = 1.3 x 10-4 M    
              (1.3 x 10-4 M)2







   KA  =  -----------------  =  1.8 x 10-7     
                                          




         0.100   
4.    E    
If 40.00 ml of a 0.2000 M solution of NaOH were required to neutralize 1.004 grams of an solid sample of an unknown acid, what is the gram equivalent weight of the acid?


A) 246;         B) 12.6;         C) 84.2;         D) 204.2;         E) 125.5;          F) 316



1.004 g / [(0.04000 L)(0.2000 N)]   =
  125.5 g/eq



5.   8.70      If the pKa of an acid, HX, is 4.40, what is the pH of a 0.10 M solution of NaX?



pKB  = 9.60      KB  = 2.5 x 10-10  =   x2 / 0.10    x = [OH-1]  =  5.0 x 10-6 M    

    pOH = 5.30   =>    pH  = 8.70
6.      D  
What is the pH of a buffer solution in which 10.00 grams of KOH are dissolved in 1.00 liter of a 1.00 M solution of nitrous acid?  Ka for HNO2 is 4.5 x 10-4

A) 4.01;        B) 3.34;        C) 1.67;         D) 2.68;          E) 2.97;        F) 6.22



10.00 g / 56.1 g/mol 

HNO2                     H+   +       NO2-1
                          =  0.178 mol
                                                                             1.00 mole                     0               0
                                                                            -0.178                                       +0.178







           0.822                                         0.178


pH  =  3.35 + log(0.178 / 0.822)   =  2.69

7.  4.00         What is the pH of a 0.10 M solution of hydrosulfuric acid?



KA1  =  1.0 x 10-7   =  x2 / 0.10      x = [H+]  = 1.0 x 10-4 M      pH = 4.00  
8.  1.3 x 10-13 M    What is the [S-2] in a 0.10 M solution of hydrosulfuric acid?





[S-2] = KA2  =  1.3 x 10-13 M    

9.     12.76     What is the pH of a 0.10 M solution of Na2S?


     KH  = KB =   K​W / KA   =  1.0 x 10-14 / 1.3 x 10-13  = 0.077 










 (cannot ignore x !!!)




0.077   =  x2 / (x - 0.10)    x = [OH-1]  = 0.0573 M



pOH  =  1.24      pH  =  12.76

10.    A       What is the Kh for sodium bicarbonate?  


A) 2.3 x 10-8;          B) 4.3 x 10-7;           C) 4.4 x 10-8;             D) 2.3 x 10-6;           E) 1.8 x 10-5

need KA for carbonic acid, since the bicarbonate ion is the 

conjugate base of carbonic acid

KH  = KB =   K​W / KA   =  1.0 x 10-14 / 4.3 x 10-7  = 2.3 x 10-8 

11.    0.13 moles     How many moles of solid KF must be added to 1.00 liter of a 0.100 M solution of 

HF in order to produce a buffer of pH = 3.25?  pKa for HF is 3.14




3.25  =  3.14  + log (X / 0.100 mol)  (   0.11 = log (X / 0.100 mol)  



X =  0.13 moles

