Practice with weak acids
1.  Calculate the pH and the concentrations of all species present in a 0.0150 M HClO 
(Ka = 3.50 x 10-8)
2. Calculate the pH and the concentrations of all species present in a 0.0230 M HPO4-  
(Ka = 4.90 x 10-10)
3. Calculate the pH and the concentrations of all species present in a 3.20 x 10-5 M CH3CO2H 
(Ka = 1.70 x 10-5)
4. Calculate the pH and the concentrations of all species present in a 0.0020 M HOCN 
(Ka = 3.50 x 10-4)
  Answers:

1.  0.0150 M HClO (Ka = 3.50 x 10-8)
Balanced Equation:

HClO(aq)  +  H2O(l)  (  H3O+(aq)  +  ClO-(aq)
	                                               HClO(aq)             +           H2O(l)               (           H3O+(aq)          +             ClO-(aq)

	Initial
	.0150
	
	0
	0

	Change
	-x
	
	+x
	+x

	Final
	.0150 - x
	
	x
	x


Ka = [H3O+] [ClO-]  /  [HClO]

3.50 x 10-8 = x2 / (.0150 – x)

assume:       x  <<<<<<<< .0150
So,


3.50 x 10-8 = x2 / .0150 


X2 = 5.25 x 10-10

X = 2.29 x 10-5


Check to make sure your assumption is correct



.0150 -2.29 x 10-5 = .0150 using rules of significant figures and rounding



Assumption is correct!!! 

[HClO] = .0150 - 2.29 x 10-5 = .015 mol/L
[H3O+] = 2.29 x 10-5 mol/L      


pH = -log [2.29 x 10-5] = 4.64

[ClO-] = 2.29 x 10-5  mol/L

2. 0.0230 M HPO4-  (Ka = 4.90 x 10-10)
Balanced Equation:


HPO4-(aq)  +  H2O(l)  (  H3O+(aq)  +  PO4-2(aq)
	                                               HPO4-(aq)             +           H2O(l)               (           H3O+(aq)          +             PO4-2(aq)

	Initial
	.0230
	
	0
	0

	Change
	-x
	
	+x
	+x

	Final
	.0230 - x
	
	x
	x


Ka = [H3O+] [PO4-2]  /  [HPO4-]

4.90 x 10-10 = x2 / (.0230 – x)

assume:       x  <<<<<<<< .0230
So,


4.90 x 10-10 = x2 / .0230 


X2 = 1.127 x 10-11

X = 3.36 x 10-6


Check to make sure your assumption is correct



.0230 -3.36 x 10-6 = .0230 using rules of significant figures and rounding



Assumption is correct!!! 

[HPO4-] = .0230 mol/L
[H3O+] = 3.36 x 10-6 mol/L      


pH = -log [3.36 x 10-6] = 5.47

[PO4-2] = 3.36 x 10-6  mol/L

3. 3.20 x 10-5 M CH3CO2H (Ka = 1.70 x 10-5)
Balanced Equation:

CH3CO2H(aq)  +  H2O(l)  (  H3O+(aq)  +  CH3CO2-(aq)
	                                            CH3CO2H(aq)          +           H2O(l)               (           H3O+(aq)          +             CH3CO2-(aq)

	Initial
	3.20 x 10-5
	
	0
	0

	Change
	-x
	
	+x
	+x

	Final
	3.20 x 10-5  - x
	
	x
	x


Ka = [H3O+] [CH3CO2-]  /  [CH3CO2H]

1.70 x 10-5 = x2 / (3.20 x 10-5– x)

assume:       x  <<<<<<<<  3.20 x 10-5
So,


1.70 x 10-5 = x2 /  3.20 x 10-5

X2 = 5.44 x 10-10

X = 2.33 x 10-5


Check to make sure your assumption is correct



3.20 x 10-5 - 2.33 x 10-5= 8.70 x 10-6 using rules of significant figures and rounding



Assumption is NOT correct!!!  MUST USE QUADRATIC FORMULA
1.70 x 10-5 = x2 / (3.20 x 10-5– x)

X2 = 5.44 x 10-10 – 1.70 x 10-5x

X2 + 1.70 x 10-5x - 5.44 x 10-10 = 0

a = 1

b = 1.70 x 10-5
c = - 5.44 x 10-10
x = (-b ± (b2 – 4ac) / 2a

x = [-1.70 x 10-5 ±(((1.70 x 10-5)2 - (4*1*- 5.44 x 10-10))] / (2*1)
x = 1.63 x 10-5
[CH3CO2H] = 3.20 x 10-5 - 1.63 x 10-5 = 1.57 x 10-5
[H3O+] = 1.63 x 10-5

pH = -log [1.63 x 10-5] = 4.79
[CH3CO2-] = 1.63 x 10-5
4.  Calculate the pH and the concentrations of all species present in a 0.0020 M HOCN 
(Ka = 3.50 x 10-4)
Balanced Equation:

HOCN(aq)  +  H2O(l)  (  H3O+(aq)  +  OCN-(aq)
	                                            HOCN(aq)             +           H2O(l)                (           H3O+(aq)          +               OCN-(aq)

	Initial
	.0020
	
	0
	0

	Change
	-x
	
	+x
	+x

	Final
	.0020  - x
	
	x
	x


Ka = [H3O+] [OCN-]  /  [HOCN]

3.50 x 10-4 = x2 / (.0020– x)

assume:       x  <<<<<<<<  .0020
So,


3.50 x 10-4 = x2 /  .0020

X2 = 7.00 x 10-7

X = 8.37 x 10-4


Check to make sure your assumption is correct



.0020 – 8.37 x 10-4= .0012 using rules of significant figures and rounding



Assumption is NOT correct!!!  MUST USE QUADRATIC FORMULA
3.50 x 10-4 = x2 / (.0020– x)

X2 = 7.00 x 10-7 – 3.50 x 10-4x

X2 + 3.50 x 10-4x – 7.00 x 10-7 = 0

a = 1

b = 3.50 x 10-4
c = - 7.00 x 10-7
x = (-b ± (b2 – 4ac) / 2a

x = [-3.50 x 10-4 ±(((3.50 x 10-4)2 - (4*1*- 7.00 x 10-7))] / (2*1)
x = 6.80 x 10-4
[HOCN] = .0020 – 6.80 x 10-4 = .0013
[H3O+] = 6.80 x 10-4

pH = -log [6.80 x 10-4] = 3.17
[OCN-] = 6.8 x 10-4
3

