pH of Solutions Worksheet

Answer the following questions.  Show all work.

1. What is the pH of a solution that has a [H3O+] of 2.3 x 10-9 M?

2. What is the pH of a solution that has a [HCl] = 1.50 x 10-3 M?

3. What is the pOH of a solution that has a [HCl] = 1.50 x 10-3 M?

4. What is the pOH of a solution pH  = 13.1?

5. What is the [OH-1] in a HNO3 solution that has a [  ] = 4.50 x 10-4 M?

6. What is the M of a HBr solution that has a [OH-1] = 9.50 x 10-9 M?

7. What is the M of a HCl solution that has a pH of 3.500?

8. What is the M of a HI solution that has a pOH of 12.40?

9. What is the pH of a NaOH solution that has a [H3O+] of 1.0 x 10-11 M?

10. What is the pH of a KOH solution that has a [OH-1] of 1.0 x 10-6 M?

Answers   1)  use –log of  [H3O+] so pH = 8.64 (with 2 sig figs. Which are the digits beyond the decimal by pH rule )                    2) The [H3O+] is the same as the [HCl] so –log [H3O+]  gives a  pH of 2.824 (with 3 sig. figs).  This is a fairly strong acid.

3) Two ways to solve this problem.  1st way is to use pH + pOH = 14, thus pOH = 11.176.  or a 2nd way is to use the formula [H3O+]  x [OH -] = 1 x10-14, solve for [OH-] which equals 6.67 x10-12M and then take the –log of this [ ] to get pOH =11.176  

4) Use pH + pOH =14, and thus pOH = 0.9 which tells us this is a very strong base with a high [ ] of OH- ions.

5) Use [H3O+]  x [OH -] = 1 x10-14,and remember the [H3O+] = 4.50 x10-4so [OH-] = 2.222 x1011 which is a small amount of hydroxide ion and a large amount of hydronium ion which makes this an acid.

6) Use [H3O+]  x [OH -] = 1 x10-14 ,   [H3O+] = 1.05 x10 -6  so the Molarity of this strong acid is 1.05 x10 -6   

7) Take the –3.5 inverse log and get 3.16 x10-4 M

8) Since pH = 1.6, take the –1.6 inverse log and get 2.5 x 10-2M for the [H3O+]

9) use  –log of  [H3O+] so  pH = 11.0 

10) use [H3O+]  x [OH -] = 1 x10-14 and –log of  [H3O+]to get pH = 8.0

