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19 A Acids and Bases
Extra Practice Problems

Calculating pH

Common logarithms have the property that the log of ten raised (o som

..........'...I........‘...III................‘.........

€ power is

equal to the exponent. For example, the logarithm of 102 Is two; log 107 = 2. The
logarithm of 10-5 jg minus five; log 105 — —5. The pH scale js based upon

logarithms, and it js a convenient way (o express the hydrogen ion cone

entration of

a solution. It is defined as follows: pH = - log [H*]. The lon-product constang for

water, K, relates the concentrations of hydrogen ion and hydroxide jon
in an aqueous solution.

K, =[H" x [OH"] = 1.0 x 1014 (mol/1.)?

in water or

Taking the negative logarithm of each term in the expression for K. gives the

following.

log[H*] + -log|OH | = -log(1.0 x 1014)
PH + pOH = 14.09

A solution is neutral when pH = poH = 7. An acidic solution has 4 PH < 7.0 and a

POH > 7.0. A solution that is basic has a PH > 7.0 and a pPOH < 7.0.

Example A

A solution has a hydrogen ion concentration of | x 10"°M. What is its pH? 19.

Solution pp - ~log[H ")

PH = —log(1 x 10~%){reminder: the log (a x b) = loga + log b}

PH = —(0.0 + (=6)) [reminder: the log 1 = 0.0}
PH = +6.0

You Try It
1. What is the PH of a solution with [H*] = | x 10-3pq7

Your Solution

Example B
What is the PH of a solution if the [H*] = 7.2 X 10902

Solution pH - —log[H*)
= —log(7.2 x 10-9)
= —(0.86) — (—9.00) {Use log tables or your calculator to fi
=9.00 - 0.86
=8.14

19.4

19.5

nd the log of 7.2 ) é;:w .



You Try It

2. What is the pOH of a solution if the [OH ] = 3.5 % 10 *M? 1915
your Solution ¢
Example C
What is the pOH of a solution that has a pH of 3.4? 19:5
Solution pH + pOH = 14.0

- - pOH = 14.0 — pH

= 140 — 3:4

) pOH = 11.6
You Try It )
3. A solution has a pOH of 12.4. What is the pH of this solution? 19.5

Your Solution

1 problems For You To Try Q

4. Classify each solution as acidic, basic, or neutral 19.4, 19.5
[H*] = 2.5 X 107°M
pOH = 12.0
[OH] =98 X 10-"'M
[H*] =1 X 107'M
pH =038
5. Calculate the pH of each solution. 19.4, 19.5
a. [H*]=1X10"°M
b. [H'] =44 X 10°"'M
c. [OH1=22X 10°M
d. pOH = 1.4
6. Classify the solutions in Problem 5 as acidic or basic. 19.4

pppEe

7. Why is there a minus sign in the definition of pH? 19.4, 19.5




