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Comparing Acidity and Alkalinity of Solutions

) .. H, - pH
To find how much more acidic or alkaline one solution is to another, use 107 P72,

| ClassEx.#9 | Pure water, swimming pool water, and sea water have pH levels of 7, 7.5, and 8.4 respectivel

a) Hot(w many times as alkaline is sea water than pure water?
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b) How many times as alkaline as swimming pool water is sea water?
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Formula for pH

The pH of a solution is defined as pH = -log [H*], where the H" is the hydrogen ion
concentration (expressed as moles/litre).

Class Ex.#10 | A patient gave a urine sample which was found to have a pH of 5.7. What was the hydroge:
ion concentration? Answer in scientific notation using one decimal place.
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Determine the pH of a solution, to the nearest tenth, if the hydrogen ion concentration
is 3.4 x 107* mol/L. \0%\ = '\g)(j (,h‘”é g’gQ"‘“)
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Complete Assignment Questions #1 - #11

Assignment

1. How many times more intense was the 2011 earthquake in Japan (magnitude 9.0) than the
2012 earthquake in Peru (magnitude 6.3)? Answer to the nearest whole number

2063 5. | -
\¢ A3 = SOE ~ SOl A

2. At2:45 pm on March 11,2011, a major earthquake of magnitude 9.0 hit the east coast of
Japan. Half an hour later, a second earthquake of magnitude 7.9 hit the same region.
How many times more intense, to the nearest whole number, was the first earthquake than
the second one? :
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3. An earthquake in Peru had a magnitude of 7.7 on the Richter Scale. The following day a
second earthquake with one third of the intensity of the first hit the same region.
Determine the magnitude of the second earthquake to the nearest tenth.
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4. How many times more intense is the sound of a referee’s whistle (125 dB) than a train
whistle at 200 m (90 dB)? Answer to the nearest whole number.

\asdb =15 8e\s 138 -9.0 3.5
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5. How many times louder is a clarinet (95 dB) than a flute (89 dB)? Answer to the nearest
whole number.
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6. Use the chart to answer the following to the nearest )
whole number. ‘ Solution pH
a) Eggs are how many times as alkaline as blood? Black Coffee 5.1
515 o.X ) Milk 6.6
0 =10 =3 \ea ... 3)““3 Pure Water 7
b) Black coffee is how many times as acidic as milk? Blood 7.5
b-b -5 Eggs 8
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7. Ariver has a pH value of 6.4 upstream from a chemical factory and a pH value of 5.8
downstream of the factory. Compare the acidity levels.
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8. The pH of a solution is defined as pH = —log (H*), where H* is the hydrogen ion
concentration (expressed as mol/L).

a) If a solution has a hydrogen ion concentration of 1.21 x 1072 mol/L, determine the pl
value, to the nearest tenth, of thssolutmn

pH= - 09<l~AX\0‘* = ].al7 = \OH’

b) A vinegar solution has pH of 3.2. Determine its hydrogen ion concentration in
scientific notation to one decimal place.
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¢) A weaker vinegar solution is 25% as acidic as the solution in b).
Determine its pH value to the nearest tenth.
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9. a) The ionization of pure water is given by the equations:
[H*][OH] = 1.0 x 107™'* and [H*] = [OH7]
If the pH of a solution is defined as pH = —log [H*], prove the pH of pure water is 7 0 H . J
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b) Dete ¢ the pH, to the nearest tenth, of an acidic solution whose [OH‘] concentratio
is 3.98 x 10710 mol/L if [H*][OH”] - 1 0x 1074, ) 3’);. " D—\’)
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Muluple

QG 10. The loudness of sound can be modelled by the formula dB = 10 log

\ : \V where I represents sound intensity, and [, represents a reference sound intensity.

If two different jets are flying together at an air show, each with a sound level of 120
decibels, then the approximate total decibel level is
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NUTSE11. A major earthquake of magmtude 82is 110 nmes as mteoge as a minor earthquake. _ \a.3
Response The magnitude, to the nearest tenth, of the minor earthquakeis ’

N
(Record your answer in the numerical response box from left to right.) @ .
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Answer Key - '
1. 501 2. 13 3. 72 4. 3162 5. 4 6. a) 3 b) 32
7 . Downstream is 4 times as acidic as upstream. 8. a) 1.9 b) 63 x 107* c¢) 3.8

9. b) 46 10. C 11. 6 . 2
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