Biotech Math part 3 worksheet key

Fill in the blanks in this chart:

	[H+]
	pH
	pOH
	[OH-]
	Acidic, basic or neutral solution?

	100 M
	0
	14
	10-14 M
	Acidic

	10-1 M
	1
	13
	10-13 M
	Acidic

	10-2 M
	2
	12
	10-12 M
	Acidic

	10-3 M
	3
	11
	10-11 M
	acidic

	10-4 M
	4
	10
	10-10 M
	Acidic

	10-5 M
	5
	9
	10-9 M
	Acidic

	10-6 M
	6
	8
	10-8 M
	acidic

	10-7 M
	7
	7
	10-7 M
	Neutral

	10-8 M
	8
	6
	10-6 M
	basic

	10-9 M
	9
	5
	10-5 M
	Basic

	10-10 M
	10
	4
	10-4 M
	Basic

	10-11 M
	11
	3
	10-3 M
	Basic

	10-12 M
	12
	2
	10-2 M
	Basic

	10-13 M
	13
	1
	10-1 M
	Basic

	10-14 M
	14
	0
	10-0 M
	basic


Circle the description of the higher H+ concentration:

	
	
	
	Justify your answer

	****  pH = 9
	OR
	pH = 10
	10-9 is larger than 10-10

	4.6 x 10-4 M HCl
	OR
	4.6 x 10-3 M HCl *****
	10-3 is larger than 10-4

	**** pH = 6
	OR
	pOH = 6
	10-6 M vs 10-8 M

	***** 2 x 10-3 M HCl
	OR
	pH = 3.4
	pH 2.699 vs pH 3.4, lower pH, higher concentration

	***** pH = 2.1
	OR
	pH = 4.3
	Lower pH, higher concentration

	***** pOH = 7
	OR
	pH = 8
	pOH 7 = pH 7, lower pH, higher concentration


Calculations:  
Show the math for the following calculations:

1. What is the pH of a solution with a pOH of 9.5?

14 – 9.5 = 4.5

2. What is the pOH of a solution whose pH = 8.92?

14 – 8.92 = 5.08

3. What is the pH of  6.7 x 10-4 M HCl?

- log (6.7 x 10-4)

 - log (6.7 E -4)

- (-3.1739)

3.1739

4. What is the concentration of HCl with a pH of 4.5? 

Anti-log or 10X of -4.5

So 10-4.5 = 0.000031623

= 3.16 x 10-5 M
5. We have  8.23 x 10-2 M NaOH.  What is the pH of that solution?

pOH = -log (8.23 x 10-2)

pOH = 1.0846

pOH + pH = 14

14 – pOH = pH

14 – 1.0846 = 12.9

What are the partners that make the buffer be a buffer?

	Substance 1
	H+ donor or acceptor?
	Acid or base?
	Substance 2
	H+ donor or acceptor?
	Acid or base?

	Example:    HCO3-
	H+ accept or
	base
	H2CO3
	H+ donor
	acid

	NaH2PO4-
	H+ acceptor
	Base
	NaH3PO4
	H+ donor
	acid

	CH3COOH
	H+ donor
	Acid
	CH3COO-
	H+ acceptor
	base

	NH4+
	H+ donor
	acid
	NH3
	H+ acceptor
	base
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