
Chemistry II-AP
Limited Solubility / KSP 
Problem Set Answer Key
1.  
When 3.00 grams of silver chloride are put into 550. milliliters of water only 0.0106 grams of the solid dissolves.

    
(a) What is the molar solubility of silver chloride?



(0.0106 g AgCl / 143.4 g/mol) / 0.550 L  = x = 1.34 x 10-4 M
   
(b) What is the KSP for silver chloride?

               KSP = x2  = (1.34 x 10‑4)2  = 1.81 x 10-8
   
(c) If a student has 1.00 liter of a 0.0400 M solution of sodium chloride, what concentration of a silver nitrate solution could be added before precipitation occurred? 

               KSP   = 1.81 x 10-8  =  [Ag+1][Cl-1]  (  [Ag+1][0.0400] 

                     ( [Ag+1] = 4.52 x 10-7 M  
2.  
If the KSP for Ag2S is 1.6 x 10-49, what is the molar solubility of silver sulfide?

               KSP  = 4x3  = 1.6 x 10-49  ( x = ms =  3.4 x 10-17 M 

3.   If the molar solubility of lead(II) fluoride is 1.4 x 10-8, what is the value for the KSP of PbI2?

               KSP  = 4x3  =  4(1.4 x 10-8)3   =  1.1 x 10-23  

4.   If chromium (III) hydroxide has a KSP of 6.7 x 10-27, what is the molar solubility of this compound?

               KSP  = 27x4  = 6.7 x 10-27  ( x = ms =  1.3 x 10-7 M 
    - What is the pH of a saturated solution of chromium(III) hydroxide?

       x = MS ( [OH-1]  = 3x  = 3.9 x 10-7 M ( pOH = 6.41 ( pH  = 8.59
5.
If calcium phosphate has a KSP of 6.34 x 10-25, what is the molar solubility of this compound?

               KSP  = 108x5  = 6.34 x 10-25  ( x = ms =  5.67 x 10-6 M 
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6.
What is the KSP for stannic hydroxide if a saturated solution has a pH of 7.38?

       pH  = 7.38  ( pOH = 6.62 ( [OH-1]  = 3x =  2.4 x 10-7 M 
          (  x = 8.0 x 10-8 M  (  KSP  = 256x5  = 8.4 x 10-34 
7.
How many grams of silver phosphate will dissolve in 250.0 liters of water? KSP = 1.8 x 10-18 for Ag3PO4
               KSP  = 27x4  = 1.8 x 10-18  ( x = ms =  9.0 x 10-5 M

 (250.0 L)( 9.0 x 10-5 M)(418.7 g/mol)  =  9.4 grams
8.
2.0 liters of 0.00150 M Ni(NO3)2 are mixed with 1.0 liter of a 0.0270 M Na2CO3 solution.  

Will a precipitate form? KSP for NiCO3 is 6.6 x 10-9
       [Ni+2]  = M2 = M1V1 / V2  = 0.00100 M

 [CO3-2] = M2 = M1V1 / V2  = 0.00900 M  
               QIP =  [Ni+2][CO3-2]  (  [0.00100][0.00900]  =  9.0 x 10-6
       Yes, a ppt. will form since Q > K 

9.
A solution that is 0.10 M in ferric ion and 0.0050 M in cupric ion has its pH increased by adding a solution of 0.10 N NaOH.  Which cation will precipitate first?  Assume that the volume of NaOH added is negligible.


 KSP = 4.0 x 10-28 for Fe(OH)3;      


KSP = 1.6 x 10-20 for Cu(OH)2
          [OH-1]3 =  4.0 x 10-28 / 0.10 M


          [OH-1]2 =  1.6 x 10-20 / 0.0050 M


[OH-1]3  =  4.0 x 10-27




[OH-1]2  =  3.2 x 10-18

          [OH-1] =     1.6 x 10-9 M



[OH-1] =     1.8 x 10-9 M


Since the iron(III) hydroxide takes a slightly lower conc. of hydroxide, it will ppt. 1st.    

