Section 7.11 Problem Solving

Exponential and log functions are used to model many real life problems.

- Loudness of sound
- Acidity of a solution
- Intensity of earthquakes



/( Example 1 )

The acidity of a substance is determined by the 1on concentration formula
pH = —log[H"*], where a pH of 7 is defined as ncutral, =7 acidic, =7 alkaline.
Determine the acidity of cach of the following substances.

(a) Apple juice with a [H '] ion concentration of 0.0003.
(b) Ammonia with a [FI"] ion concentration of 1.3 < 1077,
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~ Example2 )

The loudness of a sound of intensity 7 is given by the formula dB = lOlog(%),
where dB is measured in decibels and 7, is the threshold intensity of hearing
(I,=1 X% 10"12Wm™2).

(a) Find the loudness (in decibels) of a sound at the threshold of hearing.

(b) (']:v;.,n that prolonged exposure to sounds over 85 decibels can cause
hes amage, and that a gunshot from a .22 rifle has an intensity of

I = 2.5 % 10" I, \should you wear car protection when firing this gun?
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Compound Interest

A=P( +1 tables pg 30

To calculate time — use logs

A-Pa+i — Find €.
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union at a yearly compound interest rate of 2%?
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Example 3 }
How long would it take €5000 to increase in value to €6000, if invested in a credit W




Depreciation

F=P(1-1) tables pg 30

~_Example4 )

The population of red squirrels in a given region was estimated to be 5000 at the
start of 2003. Assuming a rate of decrease of 5% per year, estimate the size of the
population in 2013,
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Doubling Time

Is the time required for a quantity to double 1n size.

The quantity at a given time, t, 1s

bt
y = Ae

A = start value, b = growth constant,

If doubles — 2A = Ae™
Divide by A — 2 ="
In 2 = lne™
In2=btlne

In2 =t
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(-(Example 5 ) B

A certain type of bacteria is growing exponentially, where vy = A ¢ is the number
of bacteria present after ¢ (hours) and b is the growth constant. Under certain
conditions, the bacteria doubles in population every 6.5 hours. If at the start of

the experiment under these conditions there are 100 bacteria present, find (i) the
growth constant b (i) how many bacteria will be present after 2 days.
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